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- ~UNCLAOSI FtED

- Th=*ercq~a - Irmstigations av been conducted in recent months
Sto .deveiop procedures for the Ins~tallation. of miscellan ous weapons andI

automotiveOquipme3t.- in trans~port aircraft*. It has now becme desirable
1o, invmstigtat mnethods -for the installation of divi.sion and corps

* ~artillea7, tocathor vrith'necessary tools, accessories- siZ~xting and fire
control. eqvipment, Ce~muwieatiofl equipcmn am zd~ticn, and excpedient

prime movers in 10-J47,o B-17, and B-24 aircraft.
no. OBJET 0?TESTt

0 -det~ernaiz

A, Major ite..* of Corps and Division Artillery which con be
loaded-on c-437, B-17, and B-24 airplanes.

Be Bst ladig arangmmtstheref or.

0. Numberof airpl~anes by t~ype to move for a distance of

-1. Corps artillery which cani be air transported.

2. Division artillery whi1ch can be air transported.

Ci- 3. 100 round units of ammunition theref'or.

P~ Iracticable prim movers for Corps and Division
Artillery and ammni~tion.

A. r-emoranda to Chief of Army Ground Forces, Chief of Anrq
Air Forces, -n he fAm evice F~orces, from Chief of Staff,, dated
8 Februazy1944~.

nance DePart~ant to Mdajor General C. T. 11!arris, Jr., Aberdeen PrO;;1ng
Grounds, M~aryland.

C. Writt=n b=0mrWund= from Brigadier General H. A. Craig,
AriV Air Forces,, to Brigadier General r,. E. Gross, Ar;y Air Forces.

D. Verbal Iinstruction~s Lraor General G. L'. Barnes to Colonel
H. A. Qainn, Ordnapce Departbnt.

-2-



- IV.. ASSU!ATIONS. I

* .Only equipment readily available to field units may be used.

B. Disassembly mist be the minim=m practioible in order to insure
rapid rasnlo'

*Col Airplanes' WiLot drop equipment.- unloading will be by band
with idonly of, aquipmint transported*

D. Crew of airplanti to consist of pilot, co-pilot, radio operator,
navigator, crew chief and at 14ast one other person who*assisted in loading
the airplsne. -

3. Where p. actic-abie,'ýtho complete weapon and :its ammunition will
b& laa~eo in the" same airplan..o

F. Reassembly will :be accomplished chiefly by the gun crews.

I.' CONCLUSIONS:

-~~A. The following loadings are considered impracticable.

1. Gun,. 155 ?M~ Ml and Howitzer, 8", Ml. The weighit and length
of the bes of these weaponsth capacity of any of thas. airplanes.

2. Prinsme ver4 larger and/or heavier than the truack, 2-1/2 ton.
-- 6 by 8 canniot bj satisfactorily disasesmbl~ed Into small. enoxgh uinits for instal-

lation jatee planes 2id subliequent reassembly under setergency conditions.,

Be Loadings which were fouand to b;6 preaticable were shown in

'C The best loading arrangement of these items are shown in the
-individual tset reports in Appehdiz Two.

Do- The n~ubar of airplanes by type required'to move normally assigned
CorlOArtillery units and organizational division- artillery together with suf-
ficient prin moesfrec s shown in Appendix'Tre

~IJVJ Y~ Z -A24.
WMEVIN it. RS

Ck rig. Gen. U.S.A. olOrd. Dept*
- hief, RequtrementsDi. hef

A - A !~~eHequartera. AAF oucaf ~aet Br.

M1 C W. CARLSONKNO
t.Col., Ord. Dept. Cat, -r.Dept. Od et
ef. F roof OftSqoeý Ptoof Officer

Amminition Div.

I -A-N



"Ilo- foilowdný Persor, nel W~ere present at Aberdeen jroving rnn urnthe test: rrn4drn

!3ri.. Gea. 1!..E. c-ross AF Waslhinr-to Do C.
c~.F. B. Porter 11. A. Poard Fort Brair 1.S

1.i.A. ftin Od. Dept. rahn nDo C.
Lt. Col. 1%. 11. Berr- AA1? 1st Boviber CorT"..and C~hialcston Air. Base,

S. C
Lt.Ci. . . etermn-~r AAF 'Yateriel Crad.ihtFiel.ds chio

Ya jor Z. S. :'Bawes Ord. Dert. 7'.aI'ington, D. C.
Yaj or Rl. Z.ý mCrne AA .Ca ashi:gton, D). C.
Kajor ýa. KC. Gre-ory AAe JF Iater-e wicfrhtie, Ohio0

~a~o S. ~ . ~ ay nrs Si nal 3ar s P iladelphia, P a.*
!ýaJ or P. 2. Shafrer -VT MAatc-rjie Co=-.arnd ?rhtField, Ohi 0
Capt. R. J. Jerone AAF Vestovez. Field,, Yxsas
1st Lt. '3. aI. Allen, AM' "88stovor Fiell, I~ss
1st Lt, 0. ;to H~olm Airborne Lngineers LU~chmond, Va.
2nd Lt. L. L. nse SiZ-nal Corps Piaooia a

'r*0. L. fleardsley Ord. Dept. ihnto,9..
I~r. A. B3. Colia Signal or,,Io.s had1iaa

*ý Mfr. 'J. S. Daftaltis AAF aint,9..
!.! , V iS L u ht rd ~ D ep . W as~hington, D o C .

13.'W . 1:1a1er Mr- !:atariel Cow.rand V"irighýt Field, Ohio
A.!orzj U L~atcrioj. dommand .. igt Field~ Chic

?, A Rbin .SiCgnal CorilaelpinPa
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1:0t. M 4

I~zALLT:CM C ~ 105 Y! !vIC-r-_L:a,, '3 ; AR~I3 f3AI, Pi C4

A. IvO cOm~,1etch 'I-iT~ze-r-3 (no1 ftsas55~blor) -90 in tatiled in thisairra~z :ý3,r i a, total of 39 rounds in 10'boxes (3-round biindles,crated' of x_=~unitiori and 2 boxes off bctta ry accessories,- 2 boxes of sights.and I box of stand~ard tools. ja7,1s were inctalled and the ffirzt haw itzerv~~run into the planie after the seats had been ffolded back so that t,:.euZZIC Of the ttubO Wis JJUst inside the doorway leading into 4the radio com-3ar.-nen I Te tlravcling lock -Ta unlock-dan' tg cite as elev'eted 1itv7 ~~~Siyx 3 rou-d crates of conpleta rotu~d xe~ thrl 0l..ad dj~ajnst the A' r1-;2wall. 9; n~c-, ienTh as Lex, anlhan"Jled into the main ccmpartimentoit-, ip in aq simmilar -nnner until the s~padas o~f tefrth.vte obe ?laced on top of tha a:0.e!! oF* the second ha-witzer, .T~his u~nion of spadesari axes asmad ~ourcbyla himn. Battery. accessories- tools, anid S~if')t3in their containers ~ -e tesoi te flo r-uderneath the secondh!Y,*z . dfu cases orf attumJtion were Lashed to the floor opposit-e Lheclmadtril o te ecndhor'iizer. Diagram Nl.4shows:h lo plan'for this laigarran.3ement. fiefer-OnCe iS made to0 a~ponded APG hoorah-o.957S3 and q9696 to 996499, inclusiveF, AThese photogrrahs 3hoir r-a3pectively-te con, lete 105 = lo~witzar, 103, loadinr -1 in o1 oer n progress, prc~revssveinstallation in planB, aad final intaflation in plane.

3 . In order to. rem~ove this equipment from the plann, the azmr.wtion,* tool boxon, -ights, arul batterr aecsc~aries must be removed ffirot aýnd thefhaiter3;eO~e:11inves order of Joading. -"n moving the haýitzers un
J __or down the ramnp, effective use cin-be mrada. of Vie truck, l/4-ton, 4 x 4,*With two men as ýailas. Withoaui the truc!, insta-l~tion may be: _,ccaM~lish34by the efforts of eight enui oty rope.

C. Laterial Used for Installtion

1.rwo nieces of plankcinz, 20 x l0". x 16', four block,3~ x 10" x 121.

2. ?Ian rigging. Sixteen lengIthrs of one-4half inch plane riggingfor lashing miaterialto the floor, eah leghf te e t.rio siderapfor loading material on ship.

h. o additional riggirg_ was uel

Lb3.l en boxes of 105 InT97 iiowltserc~omplte rou . 172Tvfo boxes or battery 
240s .....

Lro boxesofs;ItCZbxof tols...

e....................................59400
.Atal egt*..,3

-9-



Z -STRIM-hD

T eat Nio 4.(C ontId)

:;~:In add-ition, to the-assun-e creiv ani cargo load 0 -3ol~iirs mny be
* carricd.

E. Disassembly time:. None
Loading ttie: 1-1/4 hour3
Unlcading -tim.s:. 1/2. hour

I RESrRICTIED

-10-
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* RES)TRICTED

S.TST 'NO. 5,

A. The, carriage was rolled underneath the exterior bomb rack hanually
and placed in the. firing position, Both wheel and tire assemblies -ere r.-moved
from the axle on each side, By removing the wheel brake drum assemmbly swivel.
nut, the entire wheel. and brake drum assembly can be removed as a unit. The nex!5
step was to place the remainder of the howitzer and carriage assembly on two
small bcmb trucks and to elevate the howitzer to 10 degrees. By meaný of th:
"bomb trucks, the unit was, hoisted up to the exterior bomb rack. The next st2o
was to. fasten a 3/8" cable to one side of the axle, pass it nver the top of the
exterior bcmb rack, and cut it to the deaired length so that a turnbuckle could
be installed to draw the entire assembly tightly to the bomb rnck. In order to
prevent any rearward motion of the load in flight, another cable vias attached
to one side of the axle and was passed around. the front top of the bomb rack t o
the other side of the 'axle and a -turnbuckle was installed so that the cable
could be, drawn tight to anchor the axle* Mnothar cable was wraprAd twice around
the tra-i's .two'feet from the spade' and and was passed over the top of the bomb
rack (a;proxizately' six 'inches from the ena) and drawn securely by means of a
turnbuckle. The next step was to install a piece of plywood 1/2" thick in the
form of a trapezoid- 30 inches high, 30 inches wide at the bottom and 12 inches
"wide at the topl. This board rested between the axle and the muzzle of the", tube.
The purpose was to reduce wind resistance and prevent wind pockets from tearing

... :off the canvas cover, The entire unit, after being 'suspended from the wing, 'xas.
covered with the canvas, The canvas was tied securely at the muzzle,, passed
between the assembly. and the ground, and the side portions were tied to the
bomb racks at the -top, To store the ammunitio and wheels in the bomb bay,.. a-,
floor was built under both bomb bays. Tan pieces of timber 2"'= 83 x 1•6' and.
twelve pieces 2" x 6" x 71 were cut for use as flooring. The cross members -jq.r, '- -.
placed on 2" x 8" x 9' blocks resting on the middle girder and on the outer
girder, (Build one side load and then build the other side load,) When the
cross members are laid, use the 2" x 6" x 7' tiabers as flooring, driving :cne
nail through each overlap. Load seven boxes of amaunitica in each side, and .lash.

1/2" rope and by using wedges.' Aftor the aV munition
Swas loaded, the wheels were raised to the top of the bcmb bay with the bomb bay

winchd Two wheels were placed on each side of the bomb bay, and were lashed with.
1/2" rope to a 2"1 x S" plank that had been fastened into the bomb bay by 3/8"
cable. Progressive loading is illustrated by A.P.Go. hotograph flos. 99757, 99768,
99769, 99770, and 99813; final loading is shown by Diagram 5.'

B.. T& remove the material, the procedure was reverse4,

C. Materials Used:

6o feet 3/8" cable
1- 0" turnbuckles

20 cable clevis clamps
1 piece tarpaulin - 16' x 1O"

"20 feet 1/2" rope
1 - 1/2" plywood strip 30" x 30"
2 boards 2" x 8" x 24"

- -. 9 tt-23n x 6p
10 ft. 24X 4'
-er;Iy -V•l,

=- IFICTED
-12-



4 W~5TRICMD

TLS ~X5 (ccr~tfd)

'Veiteht Of L3 How'iter Carria,:, (24s, lbs1et

J7Eh t of Luzmbor 
vP8.~*~~~e. -2'4, 2 lbs.

W e i; it f 1 A i z u n tj o 2 O ~ ce * ~ , * * * *2 4 0 8 l b s"
.'ilht of t0v 105 M_ 1 5400 lbs.

Total Tiqspgit, including lumber *....i.. . 8100 lbs..
.3. !Tizi to Load. 5 houzrs

F.Tiza .to Unload t 2 hmmir

G.;, !Lmb~ of soldiera ivCh can be carriad In additi±m crew 13

011
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JIT.32ALLA,ý.TTZ.: r2 1Q "?M'.ITZER, V? im '?-24

A, lhib lvitiltzar -.m: im-talled, dizassembled, in tt~ac .2-24 airplane.
The datails of this installation1 ar'i record-ed in the Uertorn- C c?~nd r, or
of tauts conduct.ed at Car~p Lackall.

I A
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2?Ti ýZT'II

Tost 7. 7

P:TLLATTr.) OF 10 '" !TI.,.) I, !A1, ,2A 2

IN C47 AIERIX-1

.. '.)o com;plete howitzer (disaosenbled into five najor units; hot=itzsr
Sradln with recoil nedhaniszm equililbrator, Olrriace, and the trails ) ?:z
installed in t1is aiJslane, together wivdt a total of 18 corpleta roands of

.m.a.nition (in si: bandles crated for overseas shipmont) an-! one accessory
cheot. A 3/4 ton trued: with an "A" frra• ns required for disassemibly wnd
-liftirn the ccnponent wnits into tho. plane. The equilibrator wTas removed
Prior t ta th disassembly of the tube, ;ich -as follom;ed bfr the rem.o!al
S •:•: of the cradc and recoil rncchanisn. It was nec-ssar- to lftt most of t.e
we_ ..h off the carri- e ,rtith, the boom in order to re..rve the. trails. The
carriape (c=po td of w';heels, axle and bott= carriage) was lifted into
t-ne 'olane ardl worked forward into Conpart hnt D by alternately rollin-
aom side of th.e carriage crosswise to the loqgitudinal axis of the plane
and sliding it forward. The tube was if tad Into the plane mnually and
carried to the. le.tt side of Compartment E azd placed on 2" by 10" plamkinr1.
The recoil and cradle ware lifted into the plane and carried to the right
side of Ccrnpartzent L and placed on 2" by 10" planking. The trails were
laid between the cranle and tube "i the center of the plane, and the
equilibrator was placed under the carriage. Týo boxes of anunition were
placed on top of the trails and four bo.xesi, with the accessory chest,
were placed on the floor in Conpartment F. All units of the howitzer and
the boxes of =unition were secured with lashing toprevent any movement.
Diagram No. 7 shhais the floor plan of this loading arrangrernt. Reference
is made to appended A.F... Photographs 99700, 79701, 99702-A, which illus-
trate detailZ of the loading operations and tha final installation in the
plane. g

B. In order to remove this equipment the loading operation was
reversed.

... )aterial Uscd for Installation.

1. Six pieces of planking 2" x 01 x

2. Five pieccs of plaening 3; " X I'

3. T,:'o pieces of 2" x 4" x 3' planliifi.

4&. n-ano rizjinc. Iahin,- ana tooL.: -

" . ;dditlonal riZgZ;nZ. Sin~jlo ani dou-bla block, plus Z100' of
3/1" rope to lift carriag.. 3/4 ton .4 x v :itk an "A" frawn was required
for all lifting orerattns. 1/r" rope ?7' lon• for lashigr parts into
Splane.



rest. No. 7 (cozt, a)

Lbts.

Cradle333
CarriaC-e 24~33

Rgttrsil 280
*Left trail25

R~coil Trechanism 4 63
Six Bimdnles or A~xnurition 1032
Battaryr Aco~szbX7 (hest 215
Lumber i154

TOtal 6229~

Lr.. 'ime. to disassemble- - 2 hours
'ieto, load - 2 hours

Time to unload 1-1/2 hours

cre -~Time to reassemble -3 hours . brorsdiswihcn eaiiadi ont

-17

-17
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PMTRICTED

TM$T 110.

WADING OF 105 LU H{CJIZ 112A, 1WCRRAE L', Vl B17 ALIThU

A. The howitzers, recoil mechanism, and 'cradle (which were attached
to the exte:rnal bomb rack) were removed as a complete unit from the

carriage. This unit ývas placed upright on two blocks,. 84 X 8" X 11411j one
* under either end of the cradle. -The traila, which had been removed from

the car~riages, were cenrtered lengthwise on. top of the tube., with the spade
end of the trails toward the muzzle of the ho-aitzer,. supported at, the muzzle.
by a piece of 61fx 6" xl'160.timber and at the other end~bya thin piec6-
of wood placed, on top of the breech ring to protect the qmiarant seats..-
The trails were locked together by the trail locks,- and wedlged apart by' two.
.28 x 4" x 124 blocksb This group was bound together by means of t~vo 3,/80
cables,. each placed 3 feet from either end of the~bundla and drami tight:
by means of. turn buckles. Tb. entire bundle waS then inv4'tadj, using.-a
four (4) ton wrecker*

Tw sperea picsothee plate,9 fabricatied as sbo~x by sketchll
wrceatrally secared to th to of the biundle byý. /811 cabla placad aromad

it and tightened-by turn buckles so-'that the slotWe hole8ý of the plate er 4'
engaged by the bomb lif'ting books. The bcmb hooks 1 ere tL-A-1overed toV

*engage the slotted bole of the plate, and the entire bundls!-As than raised I
into the rack-b eans ofthe bombrack winches-* t 3/8'KcablswerTom
placed over the *tcp of the bomb rack,. one at either' end,. a id around theia
otmdW,# Gnd tightened yturn buckcles*

TNe two botb winch cables of the mi cbbyw lw 41bkd
-7around either end o~t the- axles, and the axle, asemblyj~and carriae*.e,ýxaised,

slightlys.' Ths wheelp aer tham removeds and the carriage hoisted ts bigh
as possible into the bomb bay. A pieca of 2' x 81,"o# t3b011~O lci#, p~s
placqd ýndoreath the axle across the bomb bay, resting ciths cutar #:ders,

*and on a 3.,"blo& placed on the inner girder. The axleaably. rs #Mn
lovred onto this block and lashed by means of 3/89 qable'cornnectitk oer

parobaxn$ books amd the opposiie and of, the assembly. jiIn ~rer tisoe'ezxt
nteer tionv a 2! x 811 x 36" timber was placed b~twe tMassed"1$ and

the'ote !% aide of, the bomb bar and a 61 'x 8" x 1'b1~c e h al
and the 1iner side of the. bo bay. Cm&. of the ase =i a Ue

maualyan pacd flat agaifiat the bottcu of the a~l 4sab~ and ýeciii
to it by *.ans of a 3/8" cable J~aesed over the axle ýMsgily 'throughVW1_

an ruda60 x 6" x 12" -block on, the opposite sid4 of ~the bib and tgth
securely with a turn buckle. The other uticel was Whn seciwe In a s a

manner on top of the axle assemblyv. Th helsd,'t t

C.e m aterialsan utelodin prt*osaeilstae niPG :lo

977 n 94 o97 icu*-,976,975,9 8 n!9M Tb



TEST I1M 8 (Cont'd)

50 f5t. - 3/8" cable
16 - 10" turn buckles
50 - cable clOvis
12 ft.- 2 x 4 Timber. 4

8 f,. -2 x 8 Timber
25- 2 x 8,1 i ft. long
70 - 16-Penny nails
50fN. - 1/2" rope
1 Double Sheave 6" block
1 - 4gon.Cro Carier withV 'Ilch

X00Ift. 3/4nrope

Do Weights

Howitzers, recoil m•chani.m, top farriage and trals -- 'd 3 utjnc)
vheeU (2) ......... ... -) T., .o-

* i.l-. A Assembly and bottom ca1 4 .. 132) Ioln+.'•-

4Koh'eachside

Total b.O.4...OV.AP. a 4 98W0

B, . Time of D m3ambly 3 hours I
Time of Loading- hours I. ,

AT• ot Mloading -.

aoassumed crew '(6): and aveloa 12fullyequippa

The 10-=Howitzer IMon a-ge12asbo

Inatalled In the Bl7 Airplane auccefafali, and reported bytheAroreCmfi

01

.71



Weight ~~~~TEST 110. 8 (Cont 'd)UntWih .9i'

~.O61j# L900
3-12"82"1 12"

LM~th 238" 2

1 wheal c le Wtr& tube 276#

Righxt Trail Assembly 28C#
No Shield Weights
Top Carriage & Elevating & rva ngj \

flottecmCarrTiage

f ~Ceuter' Of (hravity:-

j.-(a) Rear of wheel Imb . %1/21) Mi travseing

(b) Above wheel hub 3.2- A(i"f

%I

RESTIUC4.
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RESTRICT1M

TE IT-5.0 9. I3TALLATION OF' HO'WIIRZ12i5 IN. 122v in B-24

Details of this, Iinstallation-may-be -found In the
report of the Airborne Commnd of tests oocducted ato
C =v lacKalls. North Carolina. X*Q loading diagram. or
photographs ot this insatallation are available for,
this report.

2
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PZTALLA T- 31 C! 0., t:±tz~T, 0N '~ -47 A3h~

A. One comlc, te •eapon (disazsenle! into six -njor units; Gul, Equi-

l~brtorCradle, t-so (2) Z'rails anid Carrinja) 'gas injstldinhear3A... togther .ith tro (2) boxes of aunitidn •ntaing. four (4) ro.--ds ench, and

the acesor5Oy cn2~3t, A 3/4--ton truc% Atit-1 an "V! frame -c.7s uso odrasmi
~ ~ nd t lif tit v oiols U.i!, -s into the pla-ne. A countarbalaflce lead

54: t (6) ren ware required to handle the eq.-pent_. The e=rriage .-Fas n•.ocd to

S .he forr•rj oortion of the co Partrment by roliing fraim aide to side an`. movitn

..it for:.r. "The wheals were lashed to the flonr to p.event any lon•-itudi--S-L or

la era! mav*.ant.." The cradle ;•as placed on 2n x IV" planking and lashed to th '

rigýt sid, of tkrl- floor. The gun, which waM lifted into the cabin, muzzle first, "

was .Dulled into pyositicn with a blocl- and tackle dust to tha left of the center

of the cabin. The fori.ard end of this block and taokle Via3 tied to the wjheel of

the carriage in this operation, The left trail was placed to !.•.. ri.h.t of the

center of the cabin with the spade to the rear -_zd ••,e right trail placed on

the extre-me left of tha cabin. The trails _ere manually handled within the

plane and placed on 2" x 10" lo .ankc. The eqUilibrator brackets ,rere placed oa

the rijit side of the cabin in ccapartment n" and securely lashed. Two (2)

boxes of amonnition were placed end to end In the extreme right side of the cabin

with the rear end under section 312J. The accessor7 chest was lashed in place
-in the center of c~~partment, F". Diagram 7&. 10 shows the floor plan for this

loadilnr arrangement.. Raference Is -aadae to an r~ded b.,. 'otorraph3 Nos, 55266

"and 93702. These photographs show, the complete 3" Iun Carriage, -, loading

orpeartions, in progress, progressive Instalatii, and final installation in the

olano

3. In order to rem-ve this equiant, the loading operatien ýs reversed ,

C. Yate:ial Used for Installation,

1, Two (2) 2iaices of 7'plankinng -2" X 10" X 8! and four (4) blockn

2. Plaaie rifgging, lashings., and tools..

3, Additional rigging -3/4 toz- 4r4_.Truck with winch and "A" frame

One (1) Sicgle block

one (1) Double block l,

S:.D. Woigh,.s.

- ; ,-.i:• ~D, reghs,

Tube .................................... ............... lbs,

'i--.t 'rail ...... ............ .................... 280 lbs

-- Left ýLrail ......................... .......... 2 15 lbs.

T - 7 2 7-

S.• :! .• _



REST R E

T33T NC. 1.0 (con' id)

Carriage,, less trails -. 24..3 lb

Eqiimo .................. 72 lbs:,

Recoil. Zechanisrn and Cradle .............. . . 7%0 lbs.

2 Boxes Ammunition'.,..... ... .... .. . ..... 316 lbstý

Accessory chest ...... ..** ......... . e...... 215 lbsr

L~amb er ....*.. . ................... 1.43 lbs.

Total W7eight 6150 lba.

E. Tine requaired to disassemible - 2 hours

Time required. to load - 2-hours

Time required to unload 1 -l, hours

Time required to reassemble 3 hour3

F. Il'umber of soldiers which can be carried in addition to crew -1.

R2TRIUtEo
-26-
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RESTRICrED

TEST NO. 11

INSTALTATION OF 3" GUNM, U, ON CAIAGE it.
17TM B-17 AINPIAMi

A. Details of Loading.

le The tube =as rolled into position under the open left-hand
bomb bay by means of two bomb dollies, one at the breech, the other at
the 'muzzle. One bomb hoist cable waS. fastened to the muzzle approxi-
materey 4 feet from the muzzle. -The hoist was cranked up, and at the same - •
time the bomb dolly supporting the breech was sl91=7 pushed toward the
bomb bay,. The muzzle was ,guided through the radio compartment doc• as
the breech came into the bomb bay. When the breech was under the bomb
bay, the second bomb hoist was fastened around the tube near the breech
rings, and th& breech was raised into tbe bomb bay until the breech was
approximately 2' below the radio compartment door sill. Approximately
"5' of the tube projected into the radio ccapartment. This will not
interfere with the radio operator in the performance of his duties. The
tube was secured with 2 pieces of 3/40 wire rope approximately 51 long.
Each cable was wrapped once around the tube approximately 2-1/2" forward
of the breech. The ends of the cables mwere fastened to the shackles of
the outboard and inboard bomb racks. The•boist cables were left in
place for quick unloading, but could be disconhected if desired. A 3/80
cotton rope was used to lash the tube to prevent fore and aft movement
and vertiral movement* The muzzle and of the tube was also lashed to
prevent movement on the door sill. A*PG. Photograph 99773 illu3trates
the loading operation.

13. Unloading is accomplished by the reverse of the procedure.

C. Material Used.

2 pieces 3/80 wire rope, 5 ft. long
275' of 3/1" cotton rope.
4& cable clawps, 3/8"

Do Weights.

Gun tube, breech ring, and breecbblock .............. 1640 lbs.

E. Data for tube alone.

Loading time - 1 hour
Unloading time - 30 minutes.

F.. Number of soldiers carried in addition to crew -

NOTE: The other parts of the gun have been loaded in an airplane atSCamp Mackall and are not shown in: this report for Other details_ of this loading see the Mackall report on the same subject.

R:S T37 C ?ID
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REESTRIC T-

TEST 'NO. 12

INSTALLAT ro OF 3" GN, M65 ON CA RIGE, M1

EITO 3-24 kP. 1RK!1V

A:. Details of Lotidinr,

1. Before attempting to load the~ntb no h ipae
the airplane r~a3 tipped backwards until1 its tail skid rested in a hole
approximately 12" deep, which had been ilug before tipping, Tipping was t
accomplished by having 5 men 'walk ijniidd the 4irplane to the tail, The
nose wheel vas blocked up as far as possxbe. (approximately 10"') to pro-
vrent the nose oominr, dowzi froma the weigh~t or the gun tube, refer to*
A.?.G.. Photograph o.16 99774. To uananuveý the'tube, Into the plane, Ooo

* boda, hoist wras fasten toth Musale.*hj1e the breach w.a3 mupport6d 11,y
a hydraulic bomb carriage. Refer to A ,.G Photograph ;1o.. 99771l A
the hoist was cranked up, the bo2b carrislge was slowly moved toý'7ard the
bomb bay- until the breochwvas'in positioii beneath the bcomb- bway' ith the
muzsle projecting into the left- rear bVosit baygk The f ront 'b mb/bay hisolt4 Was
fastened near the breech and the rear:, boO. ba~y hoist was fastnend near
the mzzle, The tube vas hoistod i~to placoe and secured to tho bomb

sholawith S/6" wire rope and cable olamos, The bomb lioits vrere
left conmeote~d to tl'e tube but ocidb ~soretdif desired, The

-tube was securad to prevex1 fore and att and uidewards marenwnt ýby
additional lashing with 1" Usnila r'ope.

0, 2. It VMS' oozisidsi~ed impraotital to load the Carriage, V2l
intact into: thisairplaiia (A;.P.Go. Photo&7ýaph We, 99704). tomding of the
carria'go in -. dizsassembled conditioni was suoclessaTuyl acoozP113ahd at
Camup YsoKall, Nort~h Carolina, by the Airborhd Cozmand. In connection,

F with the loading of Howitzer, IO5~am, 42Z in B-24 airplane.*

. .Unloading Y~.= ac-complishad-by'the reverae, procedure..

C.. Material used.

2 pieces 3/8- wire rope approximately 48"1 long.
4, 3/Z3" cable clamps..
Approximately 50' of 1V Manila rope.

D. Weights.

Gun tube, breach ring, and breech block ...... 1640 lbs.

E. Disasz 'bly time - Nona.
L Loading Ti.-e -1 hour.

Unloading Time 30 minutes.
Reassembly Timi None.

RESTR ICTED



42

044

S0

$3

-Eq

ac

MI.

0O



* �tt� C.

�f1
-I; V

�'4
F

I

', I 

4

-� .- �- * I

>IN �-

Hiv.. I -�-�-p.� �- 

I

ii 
-

� 
H

*1 
�.*. H2



k \

Ol

dti

70- a



-Li � - - -- � I a

� 3 �L.a
1t4

-J U VI U {
U

11 - ,-� -�

�, z- I
A q if

2- 'a

-:

;j

� 1��j

Ia � V

�-A-� I

� �e
-� -7,

I
* *'-� 2(1:;- S

¾ i�I�

-1 ..... h- fT

H
�V

4, ,- Ah-�



AU

* flMTRICTE

=~T N03 s~ 14.JL AND 15

INSTfALLATION oF 4.5n GuN mm~urIG, ?.!Al

IMATERIM 0ON C-4, B-17, AND* B-24s AIRPIAjm

-These tests were not conducted because t!19 carriage for the 41,5S"Gun., Mi,. is identical with the carriage for the 155;- 1*ovitzer MIl.* ~The difference between the two units lies In the weight and lenghofthe tube. 4~.5n Gun weighs, 4075 lbs. while the 155ý-= fiz egth o* 825 lbs. Tests Of the 15,1-= Mo-xitier Jkaterel aIre Ha~i 7 est.Nos. 16, 17, and IS.
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RFSTRICTHD

TEST 11". 18 GENERAL

'l1551M HOWITZER, U1, KID 4.5 INCH GU3. Il, LOADING

A. Installation of the 155mm Howitzer, Ul, with Carriage, M1, in two
C-47 Airplanes, was accomplished with the following loads in each airplani.

C-47 (Test 16A) C-47 (Test 1631

155rm Howitzer 1 Top and Bottom Carriage
2 Trails 1 Recoil Mechanism
2 Wheels 2 Equilibrators

2 Spades
1 Float
Tools and Accessories

B. Two 155m Howitzers and Carriages can be loaded successfully in
two C-47 Airplanes and one 3-24 Airplane.

C-47 (Teat 16S) B-4 Test 18D C-47 (Tist 160)
1 Top and Bottom Carriage 2 152 Ucwltzer Tubes 1 Top and Bottom Carriage
2 Trails. (mountd- on the ex- 2 Trails
2 •quilibrators teonal bob racks) .2 Spades

2 Spades 2 Recil MeVchanisms in I Wheel
"1 l.. th. rear bomb bays 2 ,quilibrators

" Tools ,and Aooessories Tools and Accessories
2 M heals in front bomb

bays

C. Two 155m Howitzers and Carriages can be loaded auocessi'ully in two
C-47 Airplanes and one B-17 Airplane.

C-47 (Test 18C) 3-17 (Test 163) C-47 (Test 180
1 Top and Bottom Carriage 2'155mm Howitzer Tubes 1 Top and Bottom Carriage
2 Trails (mounted on the ex- 2 Trails
2 Equilibrators ternal bomb racks) 2 Equilibrators• ":•:• Iwheal I Wheel1- Wheel-• 1Recoil Mechanism and
2 Spades 1 woel in the righi 2 Spades
1 Float bomb bay 1 Float
Tools and Accessories Tools and Accessories t

I Recoil Mechanism and o a e
1 Wheel in the left
bomb boy

D. The 4.5 inch Gun can be loaded successfully in place of the 15rmm
N •Howitzer in the C-47, B-17 and B-24 Airplanes. The carriages and recoil

mechanisms for both cannon are identical.

R. The details of the above loadings are recorded in Test oee. 16A,
"( 163, 16C, 18D and 16E.

BREST!VI T7*D

S• " ::-3 -',



A. One coplete. 155 mn Ho'qitzqr, !Iconsisting )ft tl~e titba, breech
ring, and brrech bUocc asem~~b3,y -iere istJldin a C-47 airplane along. Tr4th the

155ct. '~wi~zr carriar~,trtmiln- and .Te.Floocri= ;'?a3 ~s laid -'.n the
Plane 'Srfný 3" x 10"' Planks l-, c-ig. After the tbae.was Diaced in the djoor;:.T-y
of t'-. olawne by a ten-t0.on wreeckcr, itwas nried into the ..cntter of the' plane, A'
sixteen f'oci, planIh, 3" x 10", ;vaa sawe7d 30" do= on each side enough to allow
the 3"" lenjth to go into the breech end of the can-non, in the other end of
the !)lank, a hole maos drilled to allowx a rod to be .irsezrtod, n-oking a lunatte
to be ;itilized in lifting trie board ri1th a ,rreclcer,, which in turn lifted the
bre eeh and of th3 tube. This allcied the tuba to be pushed to -the f'ronrt of' the
Plana by swinging. the boaci of the.'wrecker and grulding the frorit end of the tube
with bkars. 'Ihe tube was bloc'ked In all four directions as shown In A.11,'1. ihoto;--
grapih No. 99741, The trails viere next loaded as follcrws w~ith the sane procedure
uzed for each. 'The trail was placed into "all compartment by means of tha wrecker
vith on-3 chain aroun~d the C. of G,. of the tube and the heavy end of t ot til to-
nard th e frot nd of t~he airplanse. 'Ther'e was sufficient spaice for the trails
to be laid on their sidez bet-meen the tnabt and the sides of the airplane'. T'e
trail vao -,ulled into position by means of a block and tackle anchored to eye
boltS of "Cm and "B" ccm artmentz~. and guid~ed vwith crowbarx. The trail1 was blocked
into position at; ahoxi In A.P.'j. Pliot Iograph Yo. 99741. The wheels were loaded
into 11" coinpartment by means of the ;wreoker.w The wheels Yiors lifted to a verti-
cal positi~m'by four =8n, arA rolled into -coinaz-tmen's "Ell a d "F" respectively,,-
Ahere they were l=owrel to a horizontal position. ýnd lahd- dow;n. The .el

wrf -a. placed in nD1 compartet a 3o.v n A.Fh.mn. Phot~ograp ra.'jOM4 bt.

thidews dstrided o.t of ,te planedb then at cr beonbrd and rotes limits. where-
faored toe theel sei~rden a oit teral to a- I"comatmagient asd allusotoaa pu L. d

?lni ws, Toce undoer the mterisl trompeetd&-et the pln,,aoooanrrr 4,' .too highn.
fthe trailaspre and 13~le dft. the"Z rapotoa." 2 patending apr£ro.'m5f. oizn.,il ra h
1he adnp, toor thenb~ dlopin. tohe trubd, Whic assinmthed centlaer at the planeo, a
Thex rWaelsoved Vi ropled da-of'stene rm aro nd onhe bre ch bn adotiyd -fseto ey 7l6cr-

lack'le hc atnhre oaC6tu1. Fcur men ware required to dotejb h ri terpall hz-ndt~b'c

fastd to th, hile two and orde tha trails t.op act as g tties aloto t pu .zlel* d
Aankn a Xt'e pleautcd. udrthe tracilws to ,:sen pakdpamalleto the floolanf toe pln a
Thetrai~h ul tos prieand ie oi the tubmth olnt. a "?l 2"panki ls keptenden ro
t~he tube to roetthe fcdloor. Theo tube, whih-,as tirnuth cldoute of the plaw' wads-
tnexat removed. Aroel was fasened. ~ around; hnmoe oLc the becrig-nted ocr bock the
plans.. vh. the ,-as ancided don a x thue'r:n~.~i Fctrowbar soe thrat ito Puld on:totld.
afd thye, reNp.l A w s mben roided thqusdont tubek-oe was, atpche sa'to trcutn muzean
as a .2x1.2". plank astc plaed etreck thxanan then parke par llel ao thape tuba c aa
tlid tupon to roebctb dotyhe flo.ot ý -.%ail ~Ch wnt -. lid cu~ '0~ W~ f i the -laanedis

~c, ia3~i thent move tto face thee ao c!' rihe

plnt Th ub wz6-idddm tera, ýthcrwar s hr -ti ldnt li,
off he ~p.A sruber ope~as z~e o' U-r tbe aý asafty ncatioý,



FL-ST R ICTZD

TEST ý10. 16A

"C. "aterial Used:

1. 90 - 16 penny nails,.
2. 50 ft. 1/2" IEanila rope (for lashing).
3. 3 8" x 8" timber, 181 long.
4. 1 double sheave (6" blook).
5. 1 single sheave (6" block).
6. 200 ft. - 3/4" ro•e,
7. 3 - 5 ft. crobars.
L. 9 Planks 3" x 10" 1 x 1! long.
9, 162'1lo ks - 2" r 6" Z 12"

10•. 3O Blocks -- 2" x4" x 8".
11. 2-Planks -2" x 4" X 6
12. 2 Planks -2 t x6"x6f.
""34 2 Blocks--6" x6" x i'.
34. 'Tools usedt 1 w-.= ' :-• - "a, I Cl~w Raw er ,

~.1 Crosscut. Saw.
1 lArGe ;3=b Dolly.

D). Nebigh' r

Tube *..............*.........3825 lbs.
2 Wheels (complete with tire and tube) at

650 lbs. each .., .... .. .. .... .... .9 . 1300 lb ..
loft frail Assembly - 950 lbs.)
Rig.b Trail Assemb•y- 950 lbs.) . 1900 lbs.

Total............•. 7025 lbs.

R. Time (estimated)

To disassemb.l • 5 hours
To loads 3 hours
To unloads 2 hours
To reassemble: 7 hcurs

F. The number of soldiers that may be carried iin addition to the
crew members: 0

G. A.P.3. Fhotoerai 410os, 55816, 99859, 97739, 99741 thru 43 inclusive,

RESTRICTED
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Tm noiX.6B

flISTAUATICI OF TM l51% M(HavZI= CARRIAG, 9fl-UM~S TMAf

A. The . 55-c Howidtzar Carriaga, Pfl, lesar the tzails and whneela
was Installed In the C-47 Airplane together with all tools and accessores.
S=;• The vario~auns were hoisted aboard using a 1-oieckerand were
placed as sham in floor plan 16 Be. The top and bott= carriage tmitp *th
mosti bulky, wai placed irst. It was skidded forxard aided by rollers
and a block and fall fastened to the central large floor e7ebolt nar tU6
door. to the rddilo rome A3l units were thcrougb3,v la1aed to the floov and
to ••e ship si:de rall using 1".rope, This lashIng is soha in A.P.O,.
Photographs Noe. 99775 Right..and.99776,

SB. Emma

T... uits we" rv•evd In verse order. Ag.oP. Photo9m to
'2 shbvd the remaval Of the r~ecoil mechanism. The heavy ituam vere hoisited,

of tlk reaw door. using a 4 z 4 *A* fr= hoist momted on the frct of a
S(Dodge) wape carrier.

j.g-1fttr. umd for InStA13Uatc

Sffioent 2 x 8 timbring to cover the amti• cargospa"e
and in addition tw"by (20) 9 x 8 tmbers placed osswiso Ab

1,9CO lbs. of timber more used*

nweights.,
Wt. (lbs.)

TOP and Bottcm Carriage*e...ose..e... 2.
*:2 Squ.librators# 250 each e.....e.b.•... • .. ••.e

2 Spades 368oeee...o*.**eeeeeeee
Recoil echanism ............. ............. 2
Tools and Accessories ,.. ... .... ,... 576

4D876
Timber ... e...o e..e................................ *ose

* ',m, oS LOAD .......... 5876

FA *Time to Disassemble *........... £ hours

T IF? 'Time to Load 3.................. 3 hours

. . Time to unload ........ o........ 2 hours

R, . Time to reassemb"l o..........., 7 hours

\ Nlmber of soldiers as passenges None.

S-37-
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TEST ;AO. 16-j

A. Th 155$x- '.*a, tzer Carria.je,, M, less the recoil zxechanizm and one
i-r00 as installedi in the G-47 Airýplazne torether with all toole and

a-ceszorie arA ini ^ZL-Lior a heavy Pipe tripod to be used ia assembly opeer-
ations. Tearious units a;ere hoisted aboard u~nf a ).4-ton ix.-c!:or ad~
place-I as sh47o-n in .f-oor :)I=. 160. The top ,n btten carriage mnit, e
m~ost bulkr., -:az placod fIrst. it ~r~skiddad .or-ard aidedl by rollarn and

a blck n~1Lol I~at~nd t th cetral large floor e-yebol* near the door
&o tha radiLo roomt. It i s necessary to blaci:. under the hubs a:' the carriage
to d~istribute thie concontrat-ed load owuffictontly aver the floor. -Thie trails
were ?iilar ýlr ckiddcd f orýrd aided 'by theo block. and I'oll. All d.' these.
units wecre t~oroufily lashed to the flo=- and to t. s hi;- side rails using
111 rope. T1his lashi;-C is shoun in A.P.G.. Yhotographs Zos. 99792 and 99791
(righ;t side) zhatingr this loaz~int. Thili remainir.C unit r, ;ere hited aoard
and-6laced as - hm:,n; in t'he floor diagramz and securel~y lashed. The welrht
of the trail units wvas distribu~ted by placing 2 x 8 tisibera underneiath them,
and blocking to carry the iweig-ht. '02v tool. choata were spaced above and
lashed to theo q.quilibrators at the fca-r;ard loft, corner of the cargo spacoz.

4The lar~o pipe lif ting tripcd. -as laselad, two members on the rig~ht restlng;j la~~shad to the trail and -the spades#ad h third mciiber an the le 4t

items were, pldcýd as sha-m in the floor plan 16C and A.1F.G. Photo[;raph
MIo., 99791 (rigrht aide) a-.d securaly lashed,

B, Rmeoval

Thcs anits w re rmoved in reverse order, The heavy Mtemo. rzhool,
trails, and the cormbtned top "are bott'ci carriares 7-aro hoicted out off th~e
rear door usingý a 4 xc 4 "A" frame hoist mounted on the front of a 3/4 ton

4 x 4 odee) -rcrapons carrier,

13. laerial used for ins tall.ation

Sufficient 2 -- 8 tirberin- to cover the entire car-to spac tin-
boerd 1engthIT.,se and In a.,dition twTcnty (20) 2 x 0 timbera placed- cross-niso.
About 1,000 lbzt. of tinter wias unod.

Lbs.
Top and bottom carriage lý105V
2 aluilibrators, 250 lbz. * ach 500
2 Spades .368
Right a-ndleft trails 1900
I. ';,beal 650
2 Shield~s 165
Tools and Accessories, 578
1 Lif tinj 'Miripod -00

Not L!.oad 650c
T Lnbr 1000

Gracs Load 7 -CO



Test o,16C (conv)

* .TilzmO to disassemble - , hurs

* ime toload 5 !hours

-l ine to unload - 2 hours

I.Tine to reassemble - 7 Moum

110 No.fL soldiers (pas.sroncra) ; one
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TEST NO. 16 •1

11~AUWATIO21T OF RECOIL !AECHUMMV4!61 A!$ VHQ~L CE CAP-

RIAGE FOR 1i5 ! ]IiIT CARRIAGE IN B-ak AIRPMfia

A. The recoil mechardsm and wheel were installed in the right rear and
right front bomb bays, respectively, of arpla ea B-24. The recoil mechanim,.
placed oa a small dolly, was wheeled under the plane and lifted into the bomb
bey by means of the bomb hoisting winch, The elevating aro was toward the
front of the plans. A 3/81 cable lashed the top cylInder (and complete unit)
to the bomb rack frame. in the center of the plane. TWo wood planks wedged "
the ends tightly in the bay. Cables of 1/4" lashed the forward and rear ends
of the recoil mechanift to the left Center bomb rack. frame. The wheel, placed
flat on ground under the plane with hub to ground, was li ted by means of the.
bomb hoisting winch. Sufficient height could not be obtained so a smell bomb
donly with blocks was used to raise the wheel sewi', Inches higher and permdttedit clcsins of the bomb bar door. A 3/8" cable was fastened to the front top bomb
shackle hook, passed through the center of the wheel, and anchored to the op-
posits top bomb shackle hook. The winch was released and the bottom lashed to
the bottom of the bomb rack with a wire. See loading diagram 18. A.P.G.
Photograph No, 99794 Illustrates the Instafllation,

.B. Disaswebly was -accomp•ished in reverse order.

C, gaterial useds

1. Wood plank . .e7 x 10" x 3"
2. Wood plank .......... .,... ....22" 10" x 2
:3. 6 p ........................a..35k x10" x 2 "
4. 18 feet I/4" cable. --

5. 18 cable clamp%.
6. 4 -6" turnbuckleu.
7. 15 feet 3/8" cable.

S .... •:! •1 .
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7 VMT 110O. 16 2

MNU~TA Bons Facs gzu2 AMUhPW-

A. One complete assembled 155 IM HDvitzer, Ml, consisting of the tube,
the breech ring, and the breechblock assembly, was installed on the extewmal
4,0C0 lb. bomb rack of the B-24 Airplane. The howitzer. was installed with thW
breech end forward with the breech turned clockwise 9g0 from the normal posi.
tlon when looking at the breech.- The center of gravity of the howitzer was
located midway between the supporting lugs on the bomb rack. The howitzer wa
raised to the bomb rack by means of a six wheel bomb dolly, M22. Th. howitzer
was supported on the dolly by blocking, ,which raised it aýproxizately three
faee above the bed of the bob dolly, as shown in A.P.G. Thotograph No, 99857.
It vas placed on the dolly by means of an automobile -wrecksr. The howitzer was
hold in place in the bomb rack by means of two steel bands, I/8" x 2" as per Sketch
21o. 1, appended. Each band was located directly in line with the bomb support
hook and was ftstened to th hook by a 5/1" bolt which passed throh the open
space between the lugs located at each e"4 of the band. It vas fo=d -neces-
sary to cut down th top edge of each lug so- tht there was only 7/169 between
it and the tops of the bolt holes. 2" pamaehut tape was wrappedtw Uearound
the howitzer tube and inserted under each band. A 3/8" cabla, appromInately
9 ft. long, including a cla'uis approximately I ft. long in the extended position,
was placed aroumd t•a breeoh and the lgs on the front band, which was attached
to the bamb rack. jfidesway ws prevented by using the atan•adrd transverse braces
on the b=b rack. efarence is made to A.P.*G Photograph No. 99858, whic•.
shows the final instalLtion on the bomb rack.

B. In order td re•mve this equipment, the. loading operation was reversed.

C. 11ateriel used for installations

1. Two speIal 2/80 a 20 Steel bandst shown on the attached sketch.
2. Two 5/8I' steel cap .sa'ef 3" long with 4 nuts and 4 flat washers.
3. One 3/8r steel cable which was approximately 9 ft. long overall.
4. One slxiwheel bomb dolly. M22.5,. Trenecbou s Z

1 Box wiench, 15/16D
1 OPen WAMend i'nh 7/8" 2 15/16'
I Open end wrench 13/16" x 3/4"
I Socket wrench 3/8'

6. 1 Fr. Pliers
7. 1 8" Screwdriver
8. Blocking as shown in A.P.G. Photograph, which is referred to in

Paragraph A.
9. Two connected straps are necessary as shown in Sketch No. 2 appended.

RFZTR[- !!4



RESTRIC~T

PART III

Weights:S

1. Recoil. Mechanism ............. 580.lbs. Inero
2. W~heal ..~..o......e.e..~e 650 lbs.)

30 Tube *..****o*e*o.***e. 3825 lbs. Exterior

TO tal 6055 On each side

4. Timber, bands, and abe......0 . 120 of plane,

One unit 6175

Two units, Gross Load 12350 lbs.

Time to load 4 4hours

Time to unload 1 -J/2 hours,. nadto t rw - 6

Number of soldiers which may be carried i diint rw6

21~.
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IIISTILLXTIONi C? ~~ 1% 1II~ !11, RECOIL =HVIIT5POID JI=L

PARTI

A. LWE2ILUS OF IDADLr~e

*Both recoil necbani= and wheel wep1e leadad inside the right'bomb
bay. Hafer to A.Po.lo Photograph No. 99a6.'IZdaintiial loaedng is raquirod,
for the laft bomb bay. . 11e whel was raiJsai4 as high as po.-3ibla into the
right bay using one bomb hoist and a 3/i" v'~rv rope sling, 223 long, The
tira was secured to the outboard bomb nback] s.ecarrier b7 hooking the sling
to the bomb shackleas The recoil, mschan4--=was liri'Ad to appz'oxziatba2 121"

* above tha keel of plane with both, bcmb I#oiast. The recoil machnni. = 1W
put intoL the bomb bay vith the elo'va-bid are up an toward ths noM. of
tho PLate. Ex~m care must be uaad to, Insure that the ends of the recofL

* mechani do not dm~age xiring, aui.# and bomb-bay door C1031ng
meohniam. Three 4a' x V x timbers 't-Ae placed benlath tha Es-cail
Uob4m spamning tba bonb bay and- resiting ca the outbr t=zasof tha abip's.
frame at one endA and on blocks cut to 4t.!thq center truss (icael) at the
other ftd. Wafr to A.P.G. Photograhhloi.9005- ." 2' 4h biocki~ng was
nailad- to the 4&" x 4&% timbef to 16re~t aids motica. C=9 i3-mt be takma
that no weight is supported by the hce4~twe tmbe: cradla when installed
tie -plans or at an7 time an-ing-handid4ng. 29 x 64 z121m blocking "Kas
insta~ll+d between the elawation arc z4hd the center bcm abacidl Car~ie.
2N :6" and4a x 4 blocklng was paced at each and of the rscoil =-ohmia
to prey"4ut fbre and aft movement. R4far to Photogra;h N1o* 9 ýCar
=ait be taken to insure that this blocking bears on the main structural-

menbers~of the plane. Tbrme 3/39 w!frs rope alings with turnbudcles _.rW9
placeda rid the countar-recoil, cy34ndw and, the keel of the plzms and
turnbuckcles were tightened to securein the woad

ropea~Igs and end blocking, the recofl.-choniau was Jlted with both
q bomb hoi:5taj, and the cross bracing beneith the recoil nechnian was remoye*

The rectil mechanim was lowe-d with bot bomb hoistas, t~aidng care to car
the airplaen accesaories at each end 6t the bomb bay, and then mwoed frua
beneath. the plane. Using one bbhioist-cable, the tire was raised and.
releaseA frvi the bomb shackles, lowered toý the ground,, and rolled fran under.
the pla~eff

DO Material us~d. ,

7j1-jWire ropet

1piece - 3/8x diamet4,erj, 22" long (to secure wheel)
1 ;eoil ' ' i~"long, -with turnbuclcle to secure

(. 1Piee 3/B11 diameter, 553: long, with turnbuckle to secure
recoil mechanism



* RESTRICTED

T.MT 110. 163 (Conttd)

*1pi~ece - 3/8" dia~~eters 6911.l6n 'with turnbucile to secure
recoil mechanism

Uimber used to s ecure racoil ma~rnimLL I
410" X 4

3 pieces 413' long (imder,' recoil mechaninn)
1 lpiece ONlong (reareWblock)

2" x 6a ~
1lpiece 6-3/4v.long (ern'nd bloc~k)
1 piace 140' long (frozt- end'block)
1 piece 50 I=&-- (rear ind -block).'-

1pied& 12" loing (4d 1Oloa3c)
* .2" z V "

I piece "lolng (sidebrc~*

I piece.L 2" ng siide brace)

Three blocks~p shown 5nattacebd sketch# wmr required to'ppve
supports for them 14w :4a timbmr =nder the recil mechanism4 , nTo ad ~dia~1
rigg.ag was requirde.

A. Cne ctzplate, a~tembled; 54tilm Sovtwar, Ia., censisting ot t~hq'v
tube, bzjeech ringj, and breach bl~ck aessmb2rs waa installed ca tha eteu
4MOO lb. 1b2b rack In a b-l7 Air*Lane. Tbe bcitaw Vwa initalled wIti th
breech end forward an thte iehS' an uright. positicon. Ah
howitzerwars raised by mean of-44isin wh~ee2 bcib. dolly,v =4. It' =as'~e
In. place b7 means of thro.e/e ~ ta cabes each appr izately thirteuim
f -t long inclmuig a, cdmis w*uJh ms approximatalr2~ne toot long Inth
ewtonded position. one Aocp of J'a cable =a, placed around thb. breech and':
front bomb bea= S~zport sand the fsecond loop: Mas placed aroundj the tube ai~d
bocub rack beam. The otfier two 'ables, were pliced at approximate14 the sa~e

*locaticn as the two hooI~s on the bomb racksL. Each Cablewaj 'wrapped can.
plote24 around the tabe1 once with two additicrgal raps around the -tube =nd J,
bomb rack beam. Lighit *etal sheeting me placed over the s14aarp Uperw

*of the bean to protect ah cables, Two: 2'N by 14' blocks war# pLaced beu 1
the beam and tubes Ea ~blockuwas cut 16the'shape ofthe tube M one sio~
with the flat side agaj*at the beam., Two blocks were plcdunderneath thb
breech cable one restir& on th# beam and the Other -resting between the- cai~
and the beam's front sup~,ort, RefhrmiC6'is made to A.P.O. A~otograh NOq.
99786 vhich show the hawltw Installed: o the bomb rack. 2The center ofe

X)l i k1
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p~ail~ ofthe howitzer was8 ppr~oxdmatelv 1/2" !to the rear of the midpon
batween the two bomb support hoocs.. po;-t

Be bin order to remove thi equipment the loading operation w.

C. Material used for installation: 41'o

1.Three 3A11 cables eacilhapprr~dwt1 t-renfet Jmnr~

sidecutthe sames arc as the diamxt.* of ,th tube*

blo@ 0* .2v x 4fb.ock aVprd~xzite;T 619 long a=d ýne 1
bokapproxidmtely 18" long.

1. Three piee of sbeeGl -83:wide and one foot long.

.Additional blocking *as ýIaced an ther bob dol2y to s .pport
the howitzer@

,.iits -Us*

Ve and Ti.re .,,•*...o.,.... 60 i
•:•• / •Recoil Uehi W..O.;....•.....18

T•.. otal weih,.,P'• si of, ;aae ... 0••5

II

Toalei e~t0: 1V

T/etola To~a4triosod....2~

Timze tood -1/thhours

Number of soldiersuhich may be carried in adj±tion to

* I.



BLOCKS FOR DI&LL&TION CF 155 MM~ HCNITZER RECOIL IIECHA.NISM fIN 9-17 AIRMLAM

L- I

5-4-

ALL. MOCK ?.'Ti'cKNE-'ci

~1 Test xIo. 14-1' Part 1
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.7" 70. 25

nISTALLAIrION OF 4,2 MOP.TAR AMD AMDIITION INI C-47- AIRLANS

A. Two complete 4X2 Mortars (disasserablcd into crated oonponants,
namolyj barrel, standard,, and. base plato) wers 'Installed in the Dalane
to-a'ther with two Siehts.. M2, and- 144 con~piote rounds in 72 boxes. The
complete loading v'as acco =lished manually. Two rows (two boxes ldCh) of
ammnition boxes wrere placed In Compartment r4 on each side of t-he plarne
~ith the lour, axis of the boxes parallol with the longitudinal axis of
tho Plano~. Additional boxes were placed in the center Tith the 1long axis
transverse to the longitudinal axis of the plane. To the rear of' tho*

*amnuzition 2" x 10" plancns wore placed on the floor to su:)ort tha bas-)
plates,',.-wiich waer securely lashed to the planking. rhe standards were
fasteord on top of the base plates and the barrels werý -placed Paral3A
to the loncitudizal axis. of the plane and directly behin'! thi base plates.
Diacram NIo. 25 shoas the floor plan for-this loading arrange-mant.' Refer-
ence in radlo to ap-pended A.P.G. Photograph No. 99754A. This photoeraph
shows the 4.2" mortars and aneunition installedIW1 L lne

B.. In'order to remove-this equipment from t~he plane eaoh unit la
carriod out manually in rsverse order~ of loading.

0. MAtorial uaad f'or installation.

1e Four pioee of planking 2". z 10ft I 6'.
K2. Plane rigging.s Lashin~gs.

3. Additional rigging* 304" rope 200' long to lash ammunition
and mnortars,

D.,I Y-ihs

- Lbs.
- ~2 Barrels ****eo***,**,*e**.~..200

2 Blase plts3 00
2 Standards *....@.. ... *.@......106

2 Sights, V2 and aoooessories *..*.......**

72 Boxes of aviaunition *...............-,.42
Lumber .... ***,***............3

'Total W~eight ......9906665600

E. Timee to disaz3sembl~ 10 minutes.

F.Time to load - 1 hour.

0.Time to unload - 3C9 minutes.

Hi. Tine to reassemble -10 minutes.

J. :lumber of ioldiors which may be oarried in aidd.1iozi to crew -3

11STRICTED
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TIFST NO0. 26

INSTALLATION OF b.2 INCH MORTARS AND AMYUNITION

JN -17A IRPLANE

-A. A floor was laid in bomnb bay. This floor was constructed
by first laying 5 timbers 2" x 8" x V3'O Perpendicular to the
longitudinal axis of the plane, with the outer ends of the timber
ýresting on the outer-bottom girder. The Inner 'ends r~ested on
blocks, 2" x 8".x.9", placed on the center girder. After the
five cross-timberý were in position, six 2 x 6 inch timber~s,
7 feet long, were laid equaldiatantly apart on the tive cross-
timbers. The floor was then nailed together with 16 Denny nails.
Two complete 4i.2 inch Mortara (disassembled into barre'l, base
olate and standard) together with Sights, Y4, accessories and
100 rounds of ammunition In two round boxes were manually loaded
Into the bomb bay In the following manner.

1-. The fifty boxes of ammunition were loaded and blockd.40

2. The component parts of the mortars, sights and acces-
aories were- then stacked on top of the~ ammunition in the most con-
venient manner.

3. The load was then securely lashed together with ropes.
Se'loading diagram 26. -...PoorahN.979illustrates

the complete Installation.

The loading was accomplished in one bomb bay only for the purpose
of this test. A similar orocedure would be carried out to load
the other bomb bay.

B. Removal of this load was carried out manually after first
unlashing the ropes and removinig the blocking.

C Material used for installation.

<11. Forty-four feet of 2 x: 8 inch timbers.

2. Svighty feet of 2 z 6 inch timbers.

3. Fifty 16 penny nails.

Do Weights.

Weight of mortar (two) *e**..*.** 61o
Weight of ammunition (50.boxes) ............ 3380
Weight of floor ***............ 200
Weight of accessories ;........... 20

Total weight in one bomb bay .... j20

Total weight of load ........ 8420
P STRTCT E3
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TM~T O 26 (eontfd)

1r, OperatioZnl 'time.

1.. Di~sasemble mortar -10 minutes.

2. Laig.2 hours.

~.Unloadint I hour.

14 eags~emble mortar -10 miriutes.

p. Nme'of soldiera 'which maY b e carried in addition 
to

crew 26.

R7ýTRTCTMf
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INSTAITATM!1 OF 4.2 PThCH CME'1ICAL '10IRTAPS MN B-24 AMPLA-N3

~., A,*' Eight complete mortars, dizassenbled., and crated in comp~onent~

pars. n~amely, Usded stodrd itall asepatiornnsald nti

an 1ihtsgt Ine rcggen =- Two lengths of 12" rope0"fiftykferet loidg.

jo.t of dditloional riggng -1/2" rpelywt theeelhnndredinatllonisaod 1/4
rplansi handwred beelet lon theoruahigteredwicrestaed amonition.rswhc

aco 04dt th boles .2 morgtar ompley 0"teirouns were..placed..ver6icallbs

passage of 2 pesnnrea. Thsaribres teeotal dtoth oost of.......... t00 flbori.

-The 8 base plates , weeladdfrs ieclo *****the**~*e platform ad the1200rlbs.

e-he o. Lumbe -Etmaterilad weuiinweelse t h pights..700blbs
rac3,,andflor-bars pogrssielyduTnktaeloaweingt op0rti 04 lbu.t

the izdad amunt of spae i 'wichtheews o ok omaetela



Test flo. 27 (Conttd)

E. In addition to plane load and crew (see assumptions) a zriximurn o f
15 nen can be carried.

F. Time reqnircd. fnr:

D isa z-s emb ly -10 mnin.
Ina-din: - hs
rinloadi',n, - .5. hrs.
1.l.asse~mbly -10 rin.

-59-
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w. n~i Meenanua'.11.7 1oaalci. -11==:4r~ in :e rptes. Three ;-=-cz
* ~nerte-Nii on zir' -.Nh f ccntcr aislc ~ithtQ 2on~ zz ar.zalle1 toth

*lonrit-":lnal a7iS r :.# flno w the t- .. u' on-loo thc cale buxt-
*tinE' a[;ains v the w.all of A Comnart-:ent '. nothcr row Tra:; -,lacc1 jlust to

the mar or thie .frZ;t' rfli, -i'., to th-e rear of t'-e s~ccon.z rov~r, t -catcc
verc ve transversely -..i tVia b~~.I hara cin ol h cratý= iI

oiartz~nt T' was zsrilz- '-o thtusod -: 3n.n sr tnc n t D. Tlree cra-t.I~
vorc n1accd~ transversely in thec rn*-n in -r rt2 n c.hs:.
a center ai.-le vthone crate !,laced tranZver.-el'r in thie ce.ntcr rhl5
A'll crates were V1sed to thec seat and center af!le ejc'Jl trs * ] iarMn

TIo. 28 shown5 the flo1-or p~lan .%.- tiis 2.oad]=Z arranzcrnont. *?e fe:ncne ic;
T-ade to A.-'.^. ?liotog-ranh !to. 9>79* Lihch shaas tý I½1ista~to

in the -planec.

P . In orde:r to remtove~ th5.s &t: ftin~r-om the ploane, Ute l',!Ir~.
ancration is reversed.

c.:-aterial useti for Tnsta'lat~io

1.i~io pleces of pla.!ýn.,'a ~ v x it faq'ý Ion- and on-l piece,

2. Plans rij L ni-- normal2 *al: - ismic-d :thte plane.

3. 1o ad-itiorial rtsrn; :as ucl

,T'Urty-fi.r-,e 'ratc3a of 1Cý nm '!o-r.-Lzcr crv-:-,ette ro~ur-cls

T;:. fo lrai_ 2! - 1 .ý

Pie for. nl oad inZ - *7 -harý

V.ok. adltitional .1"M .,lm ca =i',c c-mrried - 2.



-4

a8a

to~*

z I, 2



�.aaaaa -- a

'1sf
1

-� 4

I A.NA � 21
4 Ek��

m,7''

�r � *I
1�

a I '�

r t A

1 1 -

I 3

'-.4' Ij S.-

� 2< j

__________ IN A 4.
ii'

i I I
4 JrfJ JAS.�

,� I I

-' �

4 �IA-, *

/1

IA<
it
14

I >�+

)

ft



-RESTRICTED

- TEST NO. 29

INSTALLATION OF 105 101 AULTNITION IN B-17 BOMBER

A. Assembly in Plane.

To Sive support to cross beams as a platform, 2' x 6" boards were-
cut to fit between the girders below the bomb bay catwalk, and 2" x 6"
boards, the length of the bay, were bolted to these on each side. Five
2" x 12" boards were nailed to these boards and rested at the other end
upon girders at the side of the bay. Across the 2" x 12", 2" x 6" boards
were placed to make a platform. 2" x 4" boards the length of the bay were
wedged against girders at the ends and the bomb racks at the side and were

nailed to 2" x 6" uprights which had been nailed to the platform. The
uprights were also held in place by.boards nailed crosswise between two
of them, thus forming the frame of a box. Fourteen boxes with three com-
plete rounds each were placed lengthwise in two stacks. The rear stack
was two tiers of four boxes each; the front stack, two tiers of three
boxes each. The boxes were lashed with 'I/2 rope running from. the side
bomb rack to the ends of the catwalk. See loadinzt diagram No. 29. A.P.G.
Photograph Nos. 99755, 99756, 99783, 99784, illustrate this installation.

Bo. Removal.from Plane.

The ropes having been removed, the boxes were removed, ever the

supporting frame by'two men.on the ammunition and three men on the ground.

C. Material used for Installations

1. 5 boards 2" x 12" x 48".
2. 2 boards 2" x6"z9'911.
3. 4 boards 2" x 6" x 36".
"4. 4boards 2" x 6" x 90".
5. Additional boards 2" x4" - 8' total.
6. Additional boards 2" x 6" - 10' total.
7. 4 dozen nails.
8. 18 each; nuts and bolts, 7" long.
9. .25 feet rope (1/2" min.).

D. Weights

1. 28 Boxes Ammunition, 105 =m, R.I., U1 (3 rds.) . . . . . 4816 lbs.
2. Weight of lumber 500 lbs.

Total 5316 lbs.

3. Number of soldiers carried in addition to crews and above load - 15

7.Time to load -1-3/4 hrs. (including atgr. of platform)

G 0. Time to unload -30 minutes.

RESTRICTED1 -_63--



UN

a r

i~Mi



mamtiinu tie ssi�.�aa&ta1ar...&. nnsaa - - a

.1

I *1
H �
Hr

C .4 -&ii!; �t

1 4- 1�' 1:�.
I

N I K]* A-t ill
* '--C- .. K

2 it>

:3I try/ * III

-1 171 Jfi2� i:2

>rr s1Fr7
-I1�I.

-$�! �
-� �4k-,

1<
I -

I
-4



7,S72



I

.4,.'. -.

IL
4. &.,

I �;4.

n.e S i I
.me 16

4'

It-

K ''<

�. � �420 I �l 4-

ii I
�5�I

I I\ fir
'U it-,

Ii',.-
-.4

Vt
444

4.4 at

4' .�-s 4 .4. , - - .�
4

C4.�44..r -. 4



IMMMI

Ar
. .2

-Alm



REZ RICTL D

TZ&I:c. 30

I "ST ALLkT i ON? M7 cATIT0 i FCrI 35 1'4ý cIriPL3i 2 ARL'

A. A total of 24 bumdles, rbilch conztisted of 3 co=mplete roundsa, er,-..t-,d
for ov-rze-s ohipwent, 1ver- plz.ý:ed in .', Le f rort .s ec"Ii on, Co.-.Xrtment D, aind
the same number of bundlez xrere *slaci in t.e rear sE~ction, C o7. r tmeirt

* Th! plat-fom. arrangsm~eit was identical to that used f'or loadi.ng th3 4.2"
c lca cnotar. One floor board aT3w one utori,§lt 5uppoot ýem; rmmoved on

~ithc-r side directlv to the reoar of tIhe b,ý racls in 'lie frornt sectior. to
-i~zt -- C lo~aclinc_ of the arnuniticn. 1It was not rnocassarjy to rmicvean

of the plankin;7 for lo~.dinc- the rear sautiod acs the 4=unitio -,uld be
ýloaded int o the ccoioartmerit !y.-.txe= tlhe floor boards. it -was- nec.=ssa:' to
load the formar~d portion of each Fectien first to facilitate handling. The

ra~ted arnunitlon w:az s,,cum~ly 1ý:shcc! t,! th lora)th oihts
prvet ns' ovr~5~ durinaI. tmns-Izt. DIag~ N~. 30 - o-13 f --cr ol",- for

-this loading arrangement. Ro~fem:ace 1-: made to ap-xmlpie2 A.?.3~ Fhotcrolrhs
-*so. 997Q3, 99,784. Thesi? 01cto'raphn zhcv the zr-ated *:-_umiticn and theo

final installation in ths, plane.

B.In or-or '3 remova tho wrivunition frem the pianc, th.e loading
operation vsreversed.

C. !:a'erial Us-ed for InzLallatjion.

1Z *?lane rigging. Two lengths of 1/211 rope 0 long;.*

2. Additio~nal rigg-.ing. 1/4" rope 5Q0O long.

D. Weightsi, Lb---.

4C boxes of 105 mr Fcn.-.tzer c~omlate rounds ............. 356
3boxes of fuzec . . . . **.................... ...... Z40
lUmber estimaýted,............................1 O

E. Dis&az' by time -nn

Le'.e toý lot-,~ - 4 houra
r. - t o uulo a d - I. hour

* P~eas.-eblv t-ne -ý none

In nddition. to az~sWnd crew ornd cargo load. 20 sol-liers miay be carried.

*-See test No. 29

RE =T'ITSD
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TS 110S. 31, 32, 33

T ass tests pertained to the loading of xztinfoHwte,10

112, in the C-47., B-17,, and B-24 airplanes repectively, Inaemmch as thedifference in this ammuition anid that for thi Howitzer., 105 mm, M13, Issaolittle; as to be negligibles, the same type of loading is used. The testsfor the loading of the aim:=Ition for the Howitzer, 105-=, 113, is coveredIn Tests No. 289 29 and 30; and, therefore, Is not repeated.

RESTRI CTED
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TIST NO0. 34

I' NS TA LLAT I ON 0? I.M1.UlITION FC2 THE~ 3t GUN :Z

IN C-47. AIRPLINl,

At, 144 oozpleata rounds in 3G boxes ,ere installed i• the plans
with the long axis of the boxca parallel to the longitudial axis of
the plne'. Complote loading of the ammunition was a a'1 operation.•
Three rows, two boxes deep, were placed on each side of a " center
aisle with tho forward edge of the boxes.behind the seoor•d side eye
hook.. Two additional rows were placed directly behind the first row,
2" x 4" tLmbers were placed between the Obutaide edges of tle boxes and
the fuselage and wedges were used to prevent any lateral mdvements, The
center eye hooks should remain accessable, Diagram No. 34 sho s the
floor plan for this loading arrangement.#" Reference is made to.A.P.G.
Photograph No, 99767 which shows the completed installation,

B. In ordor to remove this a=munition from the •plane e rear boxes
were unloaded first. .-0

C. Material used for installation. ,

1. Plane rigging, Mono.
2. Additional rigging. 1/2" rope, 100' long.

D. W;eights.

36 boxes of 3" complete rounds . . . . . . ....
Lubezr *. 75

T.Total . . . . . . . .. . . . . .. . .5163

... DInassmbly time - none* .
ime to Ilonad 1/- 2 hours.

Time to unload - 1/2 hours. .
Reanznebly time - none.

F. =bmber of 3oldiers which may be carried in addition to a.sumed

crew and cargo load is 2.

• 1
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TEST NO, 35

ITWALLATION CFC A•?2.U11TIO FOR GMN . 3". M5, in B-17

A, Iit~h the bomb bay doors open, a floor was built in the bomb bays on
each side of the airplane. Five timbers 2" x 8" x 36" were cut and placed
from the outer girder to the middle of the ship. Four short 24 x 8" timbers
about 9" long were placed on the middle girder to support the cross members
of the flooring. Timbers 2" x 61 x 7' long were laid over the top of longi-.
tudinal cross members in order to obtain floor strength. Ammunition was
manually loaded into the bomb bay, and the boxes were placed longitudinally
in the ship. The boxes were pyushad together and wedges were pushed between
the aides and edges of the ship and the b=os. By means of laahing, the.
amzmMition was secured in place. When a floor was installed on both sides,
it was necessary to load and unload one side through the Tear door.

B. Removal-is the reverse of the loading procedure.

C. Materiala usedl

30' of 2" x 8"
30' of 2" x 6"

,. 20' of 2" x 4"
20 - 16 penny nails
hammer and saw.

D, 1Veightes

36 boxes ammunition - 158 lb./box - 5688
Lumber - 600

Total - 6288

E, Time to load - 2 hours.

"F., Time to unload - 1 hour.

G. Soldiers which can be carried in addition to regular crew - 34.

(.
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S:;• PiSTR RIoTED-

I.NSTALLATIOLN OF 3" AT. MJ N TA•lT O !1 T' E 9-24 A iR?LA.

A. 0is hundred tenty-eiht (12-) coplote rounds cf 3 A.T. 1n
a'rmuni ion were insLalled in this airplane, four (4) roulide of ae-un!i-tn 'perbox, All a.-.-inition -,as to be installed in the b mb bays. Six orcssniecn3 of 2"
x 10" l-uber were placed in each section ard spaced equi diztant aloa, the floor
of the bomb bay.T A 2" x 10" was laid alon; the walkway so that the crnsspiece•s
could be spiked to it to prevent displac .,ent. As the walkway' is 'loer than the
structural rest for the oppozite end of the crosspiece, the flooring sloped toward
the center oP the ship a' an angle of approxinately 30 degrs.e. Tho vertical uprtghta-
and the bomb racks or-vent the load from slidin7 to the center. I. was then Poss
ible to load thre sections of banb ba7 fnrs placing the final six crosspiecas
for the fourth section. Eight crates can easily be placed in the first 3 bat* =•sections. In order t.6 et the saneloadin, in thef rhlction, five c es ho

',,aolaced • one of the cross -nmbers is still o-,r,, ee'., c.rtes can be-placM
on end in the center of the walkway and the firn 1 2" fi0" ftted .Iu ;Osition.. t$1e
remaining three crates. are then manhaMilad into thieir respective positions. 'trsae
care should be taken at all times to nrevwnt damage to aontrol cables, bro. }et:, and
"£itttngs. Wihen the final position of tha load is obtained, it should be lk-hed. je-
curely in place, with 1/4" rope, reference loading Diag ram No. 35, A... 11oto-0
. . ..raph- No997... (right vi,). This photog;raph includedin rest

"". L -•rIal is rnmcvel in a manner oppO.tte to.a3sembly.

C. Yaterial used:

"1, I. 'wenty-eour pieces of flooring ....... 2" x 10" x3•9" - . -

2. Eight vertical uprights .............. 2" X 10" X 49" "

3. Approxina te1720! of 1/4" rope.

D. Weight.o"

1. •32 casesammunition .................... .... 5056 bs.

2, Weiiht-.of lumber 60,...........-.......*.*. . 0 lbs.

E, Tine to load: 2 hours -,

Y. Time to unload. 1 hour ,

•G. %NLber of soildiers w1hich nay be carried in addition to crew and
above load - 15.

-72-
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S•UESTTCTED

•, + TET I,37 O4 fTLATICN C!F k2.fkNITICOI FOR L." G17. . fl C-L7 AIPIM

A. Eighty (SO) projectiles, 100 fuzes, and 81 propelling oharges, Wi,
, packed for overseas shipment, were loaded into. a C-47 transport in maiml

operations. The seats on dither side were protected by the uze-of a
3/4" x 1" x 14' strip and the !looring by the use of 2" x 10" x 72" planks.
Ths piojectiles were placed on the floor planking with their lorgitmdinal
axes parallel to that of the plans, six on either side of the- center aisle.
Indlvidial shell were setrarted by wood strips out to size and held in, place
by the weight of the shell foxcept for the aisle stips which were •L•i:e
ae.curely). 2" x 10" planks .. re placed with the. 10" dimension against the
base plates of the shell in order to ,revent any rearward movement. 2" x
p'-nlx3 were laid over-the top of the shell and lashed down-to the cenr aisle
eynbolt to prevent an uprard movsmetnt of the shell. This process was rs-
pe~atzd for thre.e sections in ccmpartmmet "D"g comprising 36 shell. Six (6)-

4 +prorllant& -po-wdar- craten (18 cha-ges) -."re lashed, using seat and mter aasls
.- e73bolt on either side of the center aisla, with- their longiadiml an*

"pLr•amll to that of the pLane. The sare set up was rapeated .for Compertes•nt.

", making a total of 72 shall Pazd 72 propellant charges. The reainlg
eli3ht shell were secured in a 9imilarw muer, four an a aide of the aisle.%j T~~ha remaining 3 propeillant cra-tes were lashed to the rear of the ael

ur bc+ a of fuies were lashed securela, using seat and center Aial eye-.
bolta. Diagram No. 37 shows te floor plan for the loading arengemet. "S -•. (A,.G° Pnoto-graph No. .990 (loft view) shows this Installatio In Copr. -- .

Ment "D* in the pae
"B. The operation is reverned in order to remove the ammmnition from the.

C. Materials used for installations

LAuber 12 2n x 4" x 72"
10 2" x 6" x 72"
10 2." x 10" x 72"
84 4"x 3/4" x 22"•"• •• 4 " V x 31e x 14"

Plane rigging is normal issue with plane.

No additional rigging i.'s used.

Do Weights.
._.•. AMMIZti• .. ............... 6158 lbs.

Lumber................. ............ 250 lbs.

TOTAL WMIGIT ......... 6W8 lbs.

"B. Time to load - 2 hours.

F. Time to unload- 1 - /4 hours.

RzES rRTTC 7D1-M
-1171
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-, TEST NO. 38

*INSTALLATIOCN OF 4.5n A:?2AIMITIOI N UTB-17 BC!BER

A. An~nmihlv in inbana. (Platform identical to that used with 105 Am-
rmuiiion). To give support to crossbeans as a platform,, 2" x 6"' boards were
cut to fit between the girders below the catwalk, and 2" x 6" boards the length
of the bay were boltied to these on both sides. Five 2" x 12" board<s were nailed
to these boards and rested at the other end upon gairders at the side of the bay.
Across the 2" x 1210 2" x 6"1 boards were placed tv) =ake a platform, 2"1 x 6" boardS
slightly shorter than the length of tihe bayj, -were placed one upon the other on t4he
imside faces of the bomb racks, formimg.the sides of a box., about 3 ft. high. 2
x 6" boards, cut to lengt-h, were nailed to the side boards in a similar position
to form the ends of the box. 45 pro43ctilas and 15 boxes of 3 powder charges were
place4 in one of the two bomb bays. 23 shells placed langthvise,, nose to tail,
6 wide., rear to front (last 4+ placed crosswise) formed the first. layer, The.
seccnd layer wasz cmposed of 22 projctilas placed in the same mann r. The top
lays-er were com~posed of powdar containers (3 charges in each)# placed length-
wise in 3 rows of 5 each; 2, 1j,.and 2 in the third., fourth and fifth rowas
respectively, The ammunition was thEn. lashed to the box, platform,9 and girders
with rope tie& to the side bomb rack and the ends of tes catwalk. See loading
diagram No. 380' A.P.UQ. Photograph L~os. 997550and 99855 illustrate this instefllation.

'B. ? ' ai P ,no When the am ition was unlaaIhedg 2 men on ths
7 ~ an-munition and 2 men on the ground were able to unload the ammunition.

3. ~n4q bors 2"fbx'6 + x 1ation

14 boards 2n x 6" x 30"

5 boards 2" x 12" x 48"
2 boards 2"1 x 6" x 99"
4 boards 2" x 6"1 x 36"
4 boards 2"1 x 6"1 x 90"
Cdd boards 2" x61- 8 total
O~ddboards 2" x6" -101total
6 doz. nails
25- ft. rope (.1/21 min.)

*18 ea. bolts and nuts -7" long.

* D. 17nghts.

(Box, Povider Charge .................. 52 lbs.

90 Shells 41950 lbs.
30 boxes, Powder Charge 1 560 lbs.

Weight of kAnnnition ........... 6510 lbs.
- Veight of Lumber ....... 600 lbs.

TOTAL iWEIGIaT*.... 71-10 lbs.

E, Hunkepr of soldiers carried in addition to crew: U

F. Loading Time: 2 hours.* ~~

G. U-loading Tim~e I lhour.1'Iý WJC ED i
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A as0f r. o ..

:t~nt,( r~b/ann) anxl. the ncczcax7 £t1-,7s --er instaile'1 in .tis

t~l~tý, t~he o1_tter. zLzo 0 a: b't1 -at..a'Li ;t
t;he bottom 2 x 1,11Pro.iectiles wfere s-isjeail-, acrýosc its- entire eia h
1/4". roik T;33z2 to C-1 tn cachn projectile -rl-la iy L lae A's
ea-c;:' row, of 11 was comnplted, a r~o-p .i-s 1As-hM a-rol-nd thec~ ntir3 r=~ to
preven.t any Tr.Lnin motiotzn. Fo-ur 211 x 10"'s *i;rc ýloned fron a s+xuctuxal

memeer at, tac out~r ed-e of the bmib ba' to a 2"' x 10"1 olacei on the Tialk-
'wa , L:.qi t: rear bomb bay.. threa of the 211 x 10"1 croszcicc;rs '-,4re placed

A -to -lie rear !)f tae bcmb rack and one crosspiece w;as placcd for-wrd. In
th,,e oradtay, the threme croz--piecea were laced ahead of each aomb rack-

iea&. zayscction.. After all tne projectiles '-ad been hi'.nZ in place, a
1plar.k- 2"i x 1,"' x 7211 ;-s srilke lonj-rtuiinally bet,.7pen Lne ýýrojectiles and
tJ 'eo h £uea~ -n load~ing the th~ree sbctions of, the bomrb bay_,

* ~casaŽs (3 rla./caaa) car, eas-ily be placed :Ln caceh section. To fac1_tatq.,_
Iloaý,iiia the f-inal sectLion.. one arosspiece Should not be placeýd Untl' sow-

.-lcse r i oiion. "ecrocs~irce should -then be place-1 and the
re~inig~azo passed in f m~ t~he center oIC the waL-ay ýo ver-tical up-

ri~ht3 in each cectio)n t.revent the load fron. shtftinc. "are shonld be
7a:en to '-rcvent damafe to cables or litttings, reference loading diag~ram'

32. Aemoval of ot-gahe "No. c O -illasfrates thi rv instltie oadn.

11-rdurc -ee -e"Ioln

1.va of ther. - can be accact2" :r 10" t.

2. F'oqL' olanz-: 2.1" 10"1 x72
9 .. 72:-

L. ZC' - /14"ro-e.

%. .Oichts

7,j- p.. projec t.7-lo at 55, lb .oc c til 27'P lbs.

CO - cascs yý-3nellant at .2 lb4;ý5 ./a~ 0lbz.
.o~t ?lm-,ier _ý lbrs.

E.T ' o 1o.-id a a

F'. Time to un1.o-d - 2ý holurs

Cl `e=ber of' coldiarz i:o cmn bo carrie-4 ini c-1 -4ton to craw 6.

7C-
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RESTRICTED

TEST NO? 4,0
INSTALLATION OF AMYUNITION FOR 155 YM FOWITZ:,V.,

nI C-47 AIRPLANE

A. Fifty Projectiles, 27 - •4 Charges in nine bundles and
24 - M73 Charges in four bundles, crated for overseas shipment,
fifty fuzes in two boxe,, and one box of fifty primers were in-
"stalled in the airplane. Two pieces of 1" x 10" x 18' of board
were placed on edge parallel~to the longitudinal axis of the
plane. along the seats with the forward 'and butting, against the
D compartmmt wall. Tro pieces of2" x 6' X 7'-planking were
placed transversely on the floor one piece being located six
inches from D compartment wall and an 18"inch space bet-een
planks. One piece of 2" x 6" x.73" planking was placad trans-
versely with the flat sideoagainet the D compartment wall.
Twenty shell separated by V4 x 4" x 2'2" bcards were placed
in two rows with the longitudinal, axis paýallel to thelongi-
-tudinal axis ofthe plan A
free soace was thecenter fdrthe floor hook eye and a

*2"' x 6i, x'6'tl1 plank was placed at 'the. rear. end of ahall, form-
ing a box frame and-nailed together. ' Four pieces of 2" x 4" x60i"
lon--were placed transversely across topoof shell and lashed to
center eyes in the-floor of the plane. ' One bundle of propelling
charge 43 was placed at each end of the planking and lahsad ser-

, . curely .to, the ,ides and center with the centers of, the planks
being-lashed. ti the aisle eye book-. Three cases of propellant,
V4. were" placed on each side.of the cabindirectly bahind shall
framework and lashed to center and side eye hooks. Ona plank
2" x 10" x 6 wI¶ was placed on edge 'across cabin, with the flat
side against this rear ends of the bundles of powder and lashed to
forward, center, and.side eye hooks to prevent the bundles from
slipping to the rear. Thedsecond sectionw of framework was started
2'6" behind thei bundles of powder utilizing the same type cribbing
and frame as Inj the forward compartment.' The M3 powder bundles
were used to rte ure the ends of the top planks as in the first-
•:,.:• section. The th.,rd section was started 21 inches to the rear of

f• the second section, utilizing the same type cribbing except that'
only a single row of shell were placed, and one b of fuzes, at
each end of the planking, took the place of the M3 powder bundles
as used in the other two sections. Three bundles of M0 propellant
and one box of primers were placed 11" to the rear of-third section
of shell and in the center of the cabin and lashed securely to
floor eye hooks.

B. Removal:

In order to remove ammunition from plane, the reverse
procedure is applied.

.-EST.RICTED



S ESTRICTED

TEST NO. 40 (Cont.)

C. Material used for installation

1. Plane rigging - Evans tie down equipment and fishings.

2. Additional rigging: 10 pounds of 8 penny nails,
2 pas. 1" x 10" x 18', 8 pcs. 2" x 6" x 73", 5 pas. 2" x 10" x 73",'
1 .... 10 pas. 2" x 1" x 73", 50 pcs. 1" x 4" x 261 wedges from scrap
wood.

D. Total Weights:
Lbs.

50 Projectiles . . .. 4.. .800

B o~xes M4 Powder Charges ..... 71
M3 ".....300

2 " PDMIA5Al..... •u• 154
1 Box Primers .. . . . 1.

Lumber ... . .#* 200.

Tota.' 6166.+

nE. Time to load - 1/hr2 b . ,

F. Time to unload 1-212 hrr.

0' Soldiers which may be .carried addition to
regular cre* -. 2 ..1

S'T-* I

I'

/ i
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ME- k.:CTTED

TES, !:1% 41.

La--IAL A'2`1M cF A~: U:1 ,I r Ic F 0 15 5 !-1 Q"'i 7 Ci1 1,L
'4)- - ~3l7-3 Ali-3A

A Fif ty-s-Bix s- ell, six bundles of propellin7, charge1, g3 ilht bu-dles
of propellim.-' chargje, i~ tv* o boxes of fifty fuzes, t-xo boxes of prin~rs. and '-ao

ecs oxy boxes era installed in the bcomb bay' of this plane A box ;'ras cor-zr.ce
for one section ofth bobbyadaeegldbtoen the longitudiLnal strat ard tha
fuselage, as sh =n. in sk tch xhlch is appended. The complatis loading w-as a manual
operation of lifting all components throuý,, the open section of tie bm*b ay an~d
placin,3 in the box. When a similar box was install-ed in the other section of the

ba.-o hal, it was necessai'" to loadI all components throu-'h the re-r doorý?ay and

of ~l bmbbay isindicated in.tb sketch aoenerded. The shell wvere -laced trans-verse2V in the. boxaT in two laycs' xvith two 2"x 4" ti-abara 7 10" lcn- olaced be-
tweeri Vag layers*, 1"he bundles of chartes were 'placed en top of the shell with one
box of fuzes and primers on top of the bUndles1. T-h1' otogrnpi N4os. 99789 and
99808 which axe appended,.shai the shell partially loaded into tie 1ýoxea, and
bundlesi istalled rssne ct ive ly-. Diagrzin No. l4 l'ohars thc floor polan for this load-

B Remova 'romcas T remove the ammiunition f rom the plane the
loading aoeration 12~ reversed,

-;m 5 pieces 2* x 6" X 7tou. planking

5 pieces 2" x 8" .*20to" Plzinkin~

4 pieces 2" x 6", x 716" planking

£4 pieces 2"1 x 6", x 203-1/2" planking-f

4 pieces 2" x 4" x 2 t61 planking

?lans rigging 'lNone

Additional riggina - None

___D. Ytaight, 5,s

%5,oizor Shell..............................7

Y3 reln charges .~......... ......... 450

i~-ropelling charge3 ........... ............. 632

F'uzes.......................... ................... 15

2 Accensory boxes . .......* . .* *.. .. .. .. .. ..... 400

S................6. 3

Iot-il ,.............. c1

R-7STRICTED



<>32 :D. i.(Cont 'd)

- .Titne re4,ired to load -4 hcurs

T iri.e re-pired to unlo~d -2-1/2 hour3

F* Tuhe r of m~en who can be transported In additjiol to the cqrýr~o -;9

ic M
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F.STPICTED

L A D LODI13 OF Ai .CUNITION FOR 155 '1 IfC.rIZ:F,, 1:1, 1.-,I
*::::7!7 ,. S3-24 A~hLAX.

A, The same platform was used as for the 4.2" 1ortar. The a4 unition

was passed by hand through a hole fored by rcmov ing a plank of the plIatform at
the bob rack. The boxes of charges Yere piled on •h platform, beore the pro-
jectiles were installed. Using parachutc harness D rings, one 2"' x 4" x 4t tL'ber
was lashed to each of the three top bomb shackles. Six (6) projectiles w;ere
suspended by the lifting ring in a cluster from each 2" x 4". The ')rcjactiles
*sere lashed with 1/4" rope to each other and to the bor.b rack. Lhe boxes .rerer
also lashed with 1/4" rcpe to the uprights, floor boards, and to the bomb racks.
The container of fuzes and boosters was 91so lashed in position. Loading is as
shown by Diagram No. 42. Photograph Nos. P3781, 9972', 99765, 99779A, and c,?767A
show details of the completed installation.

.CAUTION: The bottom rox. of projectiles must not be hung so !o., as
to interfere with the opening and closing of the bamb bay doors.

B, The amunition is removed in a manner opposite to installation.

- C. Materials used for installation:

1. Platform material as for 4.2" Mortar.

.2, Six (6) 2" x4" x41 Timbers

3, 500 ft, - 1/4" rose.

D, Weights:

Shell ...... ............ 95.1 llbs.

Charge, Propellirn, .3, per unit (6 chcrges per
unit) 75 1hiz.

Charge, Pro.,., _'4, per unit, (3 ch:ArE-es per unit) fl lbs.

Fuzes, P.D., "5AI assembled :¥/'2laI 3ocster, per
unit (25 per unit) ,.............. ........ 77 Ibs.

Proj'ctile, weight per bcmb rack ................. 172 lbs.

Propellinc Weight p•-r section, 1,4 ................ 225 !bs.

Weight of 4... .......,,.............. 77 lbs,

Weight of P.lankinr ........... ............ o.. 5ý') lbs.

E(.3'AL LOAD .................. 7.

=moil=T$fE
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=..-:ELTize t loa...-2 i;o,',ir •n~d

, TLce tn unload -4 !z inutes.

- F. N-wnber of soldiers which may be. carried in addition to Crc--an2
.above load - 15
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Lcalin- Tr--ik, .1-1/2 Toni, t6 x 6, .3',3 U'a'rjo Iruck -f /,Anc'i in

C-47A Car:-. :-la ne

A* . ~scr-t)Lon: T'he weight and phyzri~cal dimcn~ions of t~his vehicle
are auc~i that loading and 'nrns'orting it In tl-e C-4/7 Cargo plane reqjA~res
t-io chassis and body' to be dividad into tiao sa~.xate oas This is accai-
Jlisb o b.?'A using- the £~ra.,m 3:5licingr kit. dav~lc>-)-d by- Cf fiae, Chief of Ordnancs
Detroit, Rnd t!-e ITrucke anJ Coac'ý Division of "Denerai1 Lo*.orz Go2-Poratton. This
k-4' is installed and the veliclce :zodlfiad as 3 h c,.n i n "ic-toggraphs ~1
-196, -1977, -202,,-?07, -210, -21.2, -215, -219, -220. 1'h3 :modified v-ehicle
ecnz-plately assembled is. sh(Yan in A.Kz ~ht~ h939 -and the front ad ea
chasnis secti~ons ready- for loading in -hot Ogran1 9934ý and 99348 respectively.

UoeL:'e cre-wheel dolly' -upc~r-4in.z the rear ernd of th,ý forvard ohas~sis
zoction. Loading is facilitatod b~r usirno a soocial vooýdeut ramp as shomrn in
:-into-raplh 99355. This ramp 4is-entirely deomurnt-le,A and Is a dup)licate of
the rimo used in the -?acific theater where the airborne ?nodit'icatieon of this
vahiclc- Trrs oioneered.

2. Disassembly': TPhe disasse..bl~y procedure requires approxi~atoely'
one hour$s ime with a creiv of 5 mren.

3. Loadin-: The for.7ard section or tne chassis wiyth a one-whe~l
Idoll, !natalled at tia rear Is driven up, the ram:) and into tlie cargo compart-

nent of thf plan-- under its oarn pm-.er. -The rear chacsis section in rolled
Into plact manually. Both sections m~ay' be pulled Into. place by mcnear of a
or~atc" block and line, usil'13 a 1/4-ton truck as motive power. The rerainina,
portion of each load, can be manually loaded by' a crewv of four meon. Di~a~lrair
the lcading arrangemen-t of each lond. Estimated loadingý tiz~e aithi crew ofsix iren: First load - 45 minutes, second load - 30 zminumtes.

1... Unloading: Unfloading isaccomplished by fistanually rermovinsthe body sections, Paulin, running boards and other misý;ellaneous' eqiii-n'er.t-
in each load. The chassis sections are then easily7 rolled back out Of Lt10plan-2 and dovn the ramp. Estirnated -nodigtme-itt rwo sxrtn
r~irst. load - 30 ninutzr, S~ccnd load - 20 minutes.

2. iie--assew'y: RIe-assembly is oulst the revereo h ias~~procedure *arcl M-quires approxi;-;ately. 2 hou2rs' time "t T 'h a c rwof 5 nen.

C. V.!terial used for installation:

1. a. Two pieces Of olankin,. 2" x 6- x 61 under wneels.

b. ~ pie es f p ari in ~ 2" 6" x 6 ' for block i .

C. Threa pleces off llu-btzr I" x 6" 36 urder doll.,

d.IYo blocks 6,1 x 6- x.Ld" for blo~ckinr.



r n wf'%ni1 -s ,,

-ai'.-,"te ?lan'- -)rnvt- e:ftreltr aJequa'V,; and aIfci.

o. 23ody front snion *............. 470

c . F'ondora, rtmarvmn ýxan-lh, b's,
:-U'ifl, :3iils, etc.#..............z

2. ~Econdi load -total ........... '210

a. Bod re r sc-.ion1 .............. 312-

C. 6i-x *huels and tire3s .....

d. Fuel. t-a!: ar.'S -s): re heel ca.rr-'zr 7 5

e. ~oyrack3, yi-IAShi~eld, rnufi&1er,

rrnId r! v P o -:'

"nod titw: 32 -run.lt oa;2.kii 2d cs $.r'

2ri.Ur
c. in 53 -b, -/).t,

airl )rn1-

of vhi~i ill be val alIý aý t.ý: 'rJ- rn I v !1--rf e
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- -Te~t: >r.50and 51

E ,-3Ti% ri, :-:,' 2-1/2 M%:, 6x 6 1;3-17 A':D 3-24k

A. hi: incta1lt t!on -zas found to lie enzire-ly i= ac'4ca =i nc2 a
o,,mlic~iled disaszernbl oroce-lum is required for load-ing into J4the om-b

bays ,,f 5-A-z



Test N.') 52

LiO A D 1 TqTjC(,j~r~, 4 X 4i, W-AM:s CA..u R1~- IN !C P P1 C-7 5O?

A. 1. Descri .ption: Loading and trans-)orting this vehicle in the C-47
~.rans~,ort ?lane requires th, t' a chassis be stripped of paulin, top bowvs,-
body, fenders,- running boards, rear axle asssmbly, driver's soat and right

tail liht ~ sewnin hotou-raph99 35Z~3. The same one-wwheel doily phiotograph

99762. used with the f orw'ard chassis seotion of the 4-l/2 ton truclk is used
on the* chiassis rection e. this 'vehicle. .The same wooden rwnp usel in loading
the 2-1/2 ton truck is also. used. rho- only- modificat~ions requirad to the-
truck ibseif are on the cab floor sill aý shown in photograch 99762. and the

* hdraulic brake -lines et the rear- axle. as shown i.- photograph.99798. -

- 2. Disassembly: Disassembly of the truck preparatorj to loading
into the plane requires, approxin~atel,7 3 mran hburs of labor,

3. Loading: The chassis-section with thie one -theel dolly atý the
rear is driven up the ramp and into the cargo compartien ofte ane under-
'its 'pwn powVer. The rear axle assembly- is rolled up the ramp by hand an& the
reama~ining parts 6f the t~ruck -are- manually loaded. Diagram' ri.52ad chto
graph 99764 show the loading arrangement 'inside the plans. Note that the
dimerisions of the bodyr section dar such.-that it cannot be set up on the ed~ge
or laid fla. 'on Laa I£loor ofý the plane, but must-be supported ab~ve seat.
height by two 2"1 by' 4" by 92" wooden t~rnber3 pl4acd cross-size of .tbae. cargo
ciomorth~ent with ends resting on' the seat ledges, Estimated Iloading' time with
5 w of six mien is 30 rainutes. Rfrneas ... Poorpa971ad

D._1. Unlcading t Unl*~ading :13 accomplished- by first mnanuallr -removing
the spare w'heal, rear axle assembly and body parts..ý ?he chassis Irectioni s
then easily backed out of the nlane and do-,n the ranmy under it. o7-M Power,
Estim-ated- unlcading time with crew of six men is 20 minutes.

2. Peassembly: Reassembly is just th'a reverse of the disassembly
procedure req-uires approximately (6 man hours of labor. -

". .aterial used for installation:

1.a. Two pieces of planking 2"1 by 6"t by, 6"1 under wheels'. -I

b. Powo block3 8" b7 V" br 21"1.

C. Three pieces of lumber 1" by 6"# by 36"1 under dolly.

d. Tan pieces of olaniking 2" by 4" by t92" *undar bodyr.

C . 'Special -.ioode,.i r-cmp using aoroprxiimatc],- 600 board feet of
lumber an~d rre1-1,ihing about, 900 lbs. See -110to L Nnh 94355.(:See Tarst 'Ho. !0).

( ~2. i'lana rigging: The tic-down e4uipment "Evns S3kylo~ader Kit)
furnIshed with the plarne proved entiz-aly adeqjuate and zatirfactory.

3. ro addittional i~n was used.

-95-



Tes1: 2 (.contId)

I has3i-s sac' ion ..... ........... 3 153:03

*~5 .

:o ls 'A d f l . . . .......... ... . 45 ... 3(3

3. -Vdy, fenjers., bo.'i6. ra~ulin, Ctc ............... 950 Doe.

4 "Fear ha l sscio ................. ........... 450

re ........ e150 lbs.

• 2. Ch~~ai, 'olee! ............................. &Ols

-:-al -44. Fear .... ...... .. ......... ....... .* 5 01 ibs.

Time of is 3sepblY - 45 min. "4 zten)

Ti-t3• of loadin2 - 3. in. 16 Tren)

Ti.. of unloading - 20 min. (r: men)

Tim- of reassembl 1-12 Ir.. (4 n

S* :! C4h !Tn adlition to a.ssured crm -t car-, load 3 codisrs maiy be

carri -:d.

3 F,

S " _•_' 2-9.-
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~oir'~uzn A'-71)C' ~c• 3/4 '-ks, 4. 7 4, ;iLZO:CX -2R~:7. 1:: Tr;

A. The need for an airjcr-ne m.eans of uniloading heavy oafto and facilitating
*the P.7z;enbly of ::crtlally diasebe 3*uipr-nt c&ter it is uriloadcd fr=, planes

during air~borne t -rnnsoortation p)rcmpted .he cn-nettruction of a rinole "A" frr~am
and niountinF it or. the 3/4 ton 4 x 4 trdck. Since the 3/4. ton trk*acc h7.:z b3nn
found tc be trsotbein a C-47 transport ilans, this "A" frf-e ~i~esthat
req~uiremnent.

-Various phiotographs t~hrrughrout this report showr it in operation ard
test~ify to its urefulness. In lifting -Arts i13~igabiout 4002 1!)z. -and ovar,*
the cargo body; of the track wast be heavily loaded vwith ballacit and an addition-
al snatch bloc". emplcyed at the poinat of attachment to multiply the -. inch efor IL
is desirable.

* ~C. A.?.Gi. 11%ctoý;anha 99759A and 9197'0 2111i a, i "A rnernutd 5

- ~ the týruck wihile i.I?.~3. L~ketclh ',o. DS-50%0A give' dcta-ils olf c.- struct~ic~n. Mhe
"A"':,Jframe c~nlete with sn-atcli block and stay cable weighed about 130 ibz * The""A" frame itself can -if necezzary be ufactur-ýd of sulva-e naoil_ in any

*field or base shop and ;.4th miinor modification is5 adaptable tr, the 2-1/2 tor.
.6 x WSB car~o truck (Airborne) wiith wiinch,.

V,
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T s s Nos-. 53 and 54.

Is'TALLITIO11 OF MU1CK, 3/4-TOX, 4 x 4 ': -17 A-' 3-24

A. Ihi.3 inst~allationl was found to be entirelyr imp~ractical since a
complicated disassembly procedure is reqiuired f or l oading into the bomb
bays of these ships

'A.

R%7P '"!
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-1 ;I3ALLIT IOX 0?7 MCM 1/4 TO~T 4 X 4 .

44 .0 o a ti atltn are shown in~ tha rep~ortj fti~'iCotud of-tla3tzoonducted at Camp -!ao~all,
4 0'z ethr ix4tallatlonS of ths 14

. ~ ~ " t. W b o a n~1 2i plane and it b33 baen
t- cýýjartzt~rpzoblas are, Inflv~l7d 31naa It Is- m97fr7 thetuk-uP the ramP Into theto .Arl -dri4 D th*ýtO ~7
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-. 55-

T- -- V4 To,,, 4*.I,

A amen hitc -lrite 1/1, ton 44 tr-ucý: ha-s been develo-,-eci and -rat

to lir-ltecd use by the 7- ield lar-Ulilcry, to miove arltillory weiilliný; in e:zoess
.2500 lbs.

in uzo arA 11's -crz-1tion ,.-'an coupled to a cornp.-'.ion i/h ton4 Z 4 mi-iitaz",
vehicle.

As shamr -in t~he photograph the dc~no' the hitch is zrach, that i
ciQbe easily dupliicated Vith thc facilitics wziliable in many Uth1i-4 or

hicher echelon fhop.

Tw'o 1/4'ton trucks toupled in tiis siaxner pravidea ?. rime m~over that
:oul~d be airborne and put .,nto service with the le-ast possX-Ieodclay after,

the niana has lanided,

RSSTRICTM
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Ulm-Z 9&

- - e3ts :;OS. 5c; and 57~

?3A'LLAIC" ',F ZrK 1/4.",A .i~31 ' -/

'his -:-c' -,-;a:; installed, disaicib1nd ina t>nc -- 17 and 3-24.
airolanas. Z:-e dataiJ3~ of' thins in:;t~adatior. are recordael i. t~a Airborne

ioradraejýort of tests cc-idacted aL Cazp Yasckvall.
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"C.1 'r *I

A. ~L ~~%z~tii~.;as e;(tracZO3d fr~i-. a tr-nt*ýtivo airoorrc- *riatlm
,:;I~ncor Tt TiAý ail t rie ~go~ zCar- f or Llac C-47 Ai r-jlno ar

jýthrfre -10 rliffizc2ty was .princed cdarim "h 4notallation ozertion. 'h
stamindz .- 4 lcz.ad ra~:ea -, em uLz;d rand P' x 6-" plan%-ing was placed onVi
tt~ ;;:yithin L'ae cabin t~r aroetcc thei :21fl~le flcorin:,. It w~as fo-ind reaszany
.0bce tha tractor into tCo pLane ;1911 V. ; ce. ter of jravity of ths tractor

;.a3 b-.~ the) D and 2 Cc-rviartmeneýc, the iozer Ila'e wa io-.'icred and~ the ienition
d s c onnccL-ed. -the 'Vrensmission gcars -rcýAined enga_-ed and the L'6rvcrd revierse
clutc.h aa- also en&- ýed . The st, eer4in. hrnka cont.rOls werm lcckad and the tr-actor
la~ned in -)lace to o-vailabl-3e eyetolts' if' f l,:or. Chock- blocks may he-:Aac~d

o.,':~ a and t.o the rear ,f. each't.-i rck tread to incr-a e the ae t ga ii3t
;4-.Y rriaVemert. Dia-aram :1o. 52 Vi.~ te floor--)1.rx of' thi:s lo4din,ý, arrag'-rnt.
lo phto-raphs V;er.va.ilzable av thit te3st ;rA3 not conducted,4

D3. Ta mmro,';e the truct~r fr-m tlle plane, the loiading nparation is re-
'm rs ad, but. care must be exercised in approaching thie inclined rnortirn af,-the
lo:idin-:ý mian to preve.ý_It. the tr-ctor froon crossing the balance point too ralidl-
Jly as it is like 14 t o clide ard junip off the-ranp.

C Naer~a Used :or T- t-i~latim~.

1. ?vo oiece3 of' 1" x 6" planki~ng I2 long.

2. Alare rig,,in-. None required.

3. Additienal ri.in- Two lath'ing o0 5/ ope 101 lcna.

...-..-.... ..... ...... ..... ..... ... .......... 4135 lbj

In aciint.: a.-sur: d 6<. m anw rd abeve lo,-,, 7 coldiers Ca7 b
,c arricn!

Timne for loadir~- 25 min.,
r.; £r remova. 2 25 iain.
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4 Thst s Nas. 59? an,!~

::2A LAT 1":: 0,;' cECYi CTWvI 1 20 H.2 Iý! 2-17 A~ 3-2/Q

comn~licated di sas5hmby irofndiie in-Y-7!uire, for 1e:di int h

tbai-9 of these ~-:.s



Ar

L~~~ -2,- 7 '770 3-1

Loadin; and razct this Ur~i ler in t*-e '£17 c.rrire
th~.tit bec~npiet~yJizas~bl~ 71mh body of I-e tl-ail-2r i3 1cIe~~e

in- one -,Ids of t1he '.-=bbhay ~i the *Zotto-% t~o~mrax -che can*ter oa; andarz lifted
into irLaca 'al InOae3 of t"he bozb=* hoic tv . The upper sida of' t>.e trailer body
la~l .d with, the cable to th.c. un raost bcYb shacklr1ez ani the 1o:.I-3r sidc cupported

*on vwooden cross-in-ember il1aced acroos th~e cati;alk to- lonc'.itudinal memrbers of' thel
£uel'.1Th3 d~sac-sa-bled Oartc w;era all pLaced w--ithin the body- of:L the trailer

and 'ý-cpd in ;lace with 2" x 4" pl "ai ro t~he bomb racks, The entire unit
* was t.!-en £as'ned bote~ a~~ihro.Accond "m~iler can be loaded

*siniarly ir. th*e ooc)site bzhn bay, L~tinvted lseidin.-, tine with a c.e-= of four
MC.n i3 3'0 mimites pwer t=a-er. Loaclin7 Cia.-amr :-o !S.2SlW th3 arra-.;- eent cf
t.,e 'trailerz in the bc- bay. Referenca A.?.a, "0-r~h~. W261.

Inlodn was acccrpli:3hed ;,iarual.,y "), E 4--nAn crew im 15 -ir-ites r,!'traj Lr .

*C. 11i-eterl13 U'sed '*or Bistallati-,rt

1. L=-ar.hr
a* 6 v, pi3ces cf oLink~irir, 2, 1 x 4"' x 3011b... 3C~ ft. of 2", x 411 plankidn: cut to Ion!t fo rcing
c4 7 f. ,f 5/" wi~re cable

d.FourI: 5/iS" cablea C L~oS
c. 1.00 fto 'of 3/X' ropo

T'-rof (2) 1/4.-Tor Carg~o Trailers .. *............... ~

S .-tinated 'Zima Four (4a rew.) ;ler 'Irailer.

-. 1. ~~Dicassambline 0 m
2 .. odng 30*.......in...
3. Unlosai.h *... ............ 15 min.
14. Rea--sem6blinc- '. ... *...... 30 Min.

L:ote; In addition toa!'mdcr j ,52O lbs. can be addud in bcvib b2y and 12
solidero- =ny be carried.

-10-
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Tact No. 62. and 64

Lo:a dI nl;4 -i'on anl 1-iL~or Ca-r, Trailern Tntc C-4.7 'franszort Plane

both ~ ~ ~ dn,ýi Th tinoadpyi' ~ ions oC thesae trailari are such thatob th e can be lo d int Lhe C-4-7 T r ns-,orL. I~a. -vit ot~r oi
-jatIon or disassex.l -ca:pt. rcmovin- ti.er in an! body r:1ckS on "I

1-ton trailer andl oL --In,: theoc~ 3art, in ~h t ra 4 1r ho:. Ct 1/4-ton
trailer ;~as actualij load-w ~e . usin:: the a zecial worndln rar-:o (ibotccra-h 99355)Y*
built for loodin.: t*-e 2-1/2 ton and 1/4 ton trucksý, but the itandari 0 -17
loading ra:ne can b3 u~ei as w'ell. *ieadIdition~al manedve:ralbilit'Y alfforded by'
usin'r_ th-:! s:ecial itocdlen razz- --r-atli- •acilitat~es loading7 the 1-ton torailor,but the stnnr.'aid '-47 koadir...--n can be used, iS naesosarf. Phe 1-ton trailar
i:3 rolled back.:irls up. the raniz3 and int-o the foryvaar end of the cara-o coiroart-r-ent in thio Plane. Th /-ton trailer ca". then to role noti lu

.either end foxezosL ari la -Led do7;ri behind the !-ton trailer. Sinc~ t -aconined :wa-nt of boti-. trailers iv only 22150 lbs., an additional* load of
a '.prox imately 4CCO lbs. cai alno he carried oi: Iutaneo Ely. Loin C.~r'117 1. na' -I -h~~te dn arranoement and designates the add ition~al loadt mat arbe carriz i chcnarsnt of the plane.. fzieereýnc3 is alsoinvited to i-hotograoh T,764 showin:7 the twvo trailers loaded into the 31ane.

-stmatd o!,3i; Ae f t0 railers. only r-ith cmz-i of 4 met-, s 15 iuts
.2. 1?nload-ig U~nloading 13 siriply accomolishOd by r~ainually-rlio btrailer out of b!.oanŽn d7n te Mra, Z~iijtdul~i~ tine of Vie

two trailers Ord! zitt ICrew of 4 tenw 1~ 10 rninut,--*;

C. -!aterialss Lnad for'in~taldktior.

1. Lumber 
.ee .ý ini;

b* !'u iOCke bi ' x~iii- 2I fo b' l 42 uner 7hOý
b.~Tc iac, " ' . i''fo b1.,nr'nder trailer "All' f rane-. a

5 ~~2. Tlane --ir-jn: Th r>ja -~un,'e r it Lee ein~rcved
entirely' C acr'ad ad:pata.

1 / -L c r , sr : ! a e r ....................... ... .....

~si~ a icc~l 'rrd ........... 05
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~~r T

A.LoadingL Oft he one-ton Cargo Trailar inotI l~ejbecau_ wl'.e PhSlcal dI~nshsiOr"z O tn TaIner.bo ".s tri ~ ra tj albe ~ ~ ~ ~ h Crut~e into atlare~j, such t, 'at Itinusty2 is ±n o a ~ ~ t p e c e s t~o pe nr".t I ?2sta ll at jo .,, S ir~ 4. s tr i ebd snOt CuPPOrtad. b,7 *sills* it cannot be xeldaA o boled -i trailer .s~.3rr~ciez ely l to maintain its -. tz - srnh afer cts 
o c

di i e .r l sr$t f e ,:t '.

FZRI.'!



and 66

SI-TAO Dos crirtion. ' .

Loar4lin7 and trxanporting these trailers in the B-24 Bonber req, iiz'c •
that both of t:em be cmupletely dioaszomblcd. Ee A.d.-o ahotographs los.
S`ZC54 and ;9`16. The cargo body of the 1-Ton trailer can then be loaded

* edgeoiise into one side of the rear bomb bay, ,anually filled witth all &h
disassemb3led parts, wid lashed into place as. shot in Photograph 99777.% A

* second 1-Ton trailer can also be loaded an the opposite aide of the rear• bomb
S bay'. The cargr body of the 1/h-Ton Trailer is loaded edgewise into one aide

of the forward bomb bay, manually filled with all the disassembled 'rarts "andS:•!...lasdhed'.into plIace as _-own. in AP.G. Photogr•aph 1110999788'. A second 1/4-ton
.... -" trailer is s larY laded in the opposite side of the for ..ard. bomb bay,'

Th ib bo oista Darnished withlj the plane are entirely ddequate and~-sa-tisfactbry
for lif thnc trailer bodies Uinto place. uotin x igrn o.6 ancn 66'

show the loaiing arrangement of t+heso tra!ilors in the pl•ne.

U Unloading is accomplished manually :7itVh the aid of the bomb hoists, k

0. I.ýaterials use for intlain

a. Eiehl" (G) pieces of plan-kitr, 2" x 41" x 60"

- b. Eiiht (3) piec•s• of planking 2"'x 4 z 3h "

1. 10 ft. of 20 x4" planking cut to length for bloci:LnZ.

d. 200 ft. of 3/1` rope for lashing.

e. 20 ft. of 5/16" wire cable.

f. Eight 5/16" cable clamps.

D. Weights.

Two 1-Ton 1arzo Trailcrs ..................... 3•O00 lbs. each
Two 1/h-ton Cargo Trailers ................... 1•100 lbs. each

Total .bas

E. :s3tirated Time.
1-Ton /h-7on

7) J. :! r, Ois ,.b y 30 T. in, 30 min.
LoadinG 30 rmin. .30 min.
Joo~i,:Q 30 MLm. 30 --d.

:?.e. %zsembly 30 rin. 30 m3 .

lota- 2 hrs. 2 hrs.

Tote: in .,__tl•',n to ,uncl crtn: a-i c•,-! .o:2., ' col]i0s - be carri9d.

Q It -i
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LODIG MR FM LIFT nrro c-47 M0!JSPORT

A* (1) Description.

Loading and tran s~orti~ng theaCatk fork-ifi~ mover. In the C-47y
transport plane requires partial di-a-semi~ of the twit, to the extent of
removing toe fenders, fork-lift and outer'tires from the dual front mheels.
Total weight of the unit disassembled for unstafllation was -6100 lbd. minam
the feadersp which can be dispensed with for this operation.

* . (2) Loading*

* Loading of the tractor proper was accomplished by backing it under
*its, own power Into th. cargo compartmen of the plansa. ver a special wmoden

ramp* Sao A.P.G. Photograph No. .99355 under Test No. 4i9 and Ae.P~e
Photograph No., 99765@- Loading of the fork-lift hoist asselbly onto the rema
was accomplished by using the- IANt frame mounted on tbs front and of.- A e
4i z 4 truck eq~uipped with wincha. it was -thenslid into its. t.o-dova position,
on. o2 x 12" timbersplaced onthe floor of thepl.using ablack and
tackle an shown -in, A.P.OG. Photograph 99803*. *,The two cute~r tire and rims

rmoved from the dual front wheelsj, as well as the -tuo li1 Uidk *were lifted
cnto the ramp by the RtAN frame an the 3A4 ton truck and placed it ProCr
position in the. plane by hand. The Evnistie-du oupmtfwihdwith
the0 u =an was used to lash dqxa the oquipu abwom In A.P.Q Pbotogaph

B.e Material Required. fbrr Ihst~allab-

be -Foir pi"ce of 'pl~anking, 21 x 1O" x41 under.hoist.

* 2. Block And tac34e.

3* GVUO.ALIJ ramp as used fo o~n 2-1/2 ton an / ton a

C~ 1 ei Ghts Totpl '6100 lbs. (minus fenders)
1, Tractor 248O0I
2. Hoist 00
3. Tires and rime

Do Estimated tine ~i -cn row) If~

1.Disassembly. - 45 Mini,
2. Loading - 45 in-
31 Unloading - 45 *in.

In addition to assyned A/C cr~ewý 1 soldier ;kV. be carried.

!RTrLSTRI4J
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:• ~~TZEST ; ,70 • °..

- :7: C-47.UL7

V. i co oompl-to sot of rd•l equiptent concistod of £.:ý radic
*• ", sot3Z ZCR-08, aCn-Cl0,.SCR-Z.4 ad SJR-l,4 and related cquipm.nt con-

-3 i=z'. of reel carrier, rooi stand, antenna mountings and spare parts.
This" 3'3phlt4 set "mas mountzd CtartinG 21 irncher in rar of loading zone D
and -as ant.raly contalnod in Zone E.

Me S-h'R-2•4 and SCR-#308 -ore placed on the sides and blocked
on tý.c front end ap-inst a 2" x 4" X 3'4" and 2" x 10" x '4". Ta3e"
pl&n~cz -*are las'hed to hooks on the cornera and blockmd forward against-acvat~or floor oeo bolt. The SCR- as3 .'.c placed against the SCa-•,O in t-o
pieCos andt tJhe! two sets lszhed to the aida hsoks and cent• r eye bolts.

cara covared baxos o.' spare parts -,era placod next. to OCR-264 and
ithso waere lashed to the ride hooks and center eye bolts. Tha-Aitanna

i n' its canasfl ear -er zas also lashed on top of the SCR-234. All of the
"b.0:eo equi.ment mac block"ed f rozi t.o roar by 2" x IC" and 2' x 4" against

ca:cntor pye bol t,, Two =ai : tonerators were mounted and -firmly blIOake d
t ?tc the 2" c 10" piece immediately in rear of SCR-284. -

2. The reol carrier omplcto .'iith a heavy real =as mountod on.21 x 0" piceos under eaoh wheel with the dra-Aar or tonjuo acroso the
-ship's floor. This piece was blocked at the rdheels imedlataly in roar
Of -tho SC2-C03. The tongue 'was lashed drm to a center eye bolt., Th.
-s=1 raol -mas placed undor the carrier and bloakced aralnzt the .all..
This blocking also hold the antenna mounti4 bracketz. The SCR-lS4 came
in two pieces and mas lashed directly to the handlo bars whiaih extended
across the Trindows. 1` the 0CR-203 is also to be used it may be lashed
down across the tongue of the rel oarriarq This oqulont wafs no on

.hand for tost.1 li stationary reel stand ras lashed botwoen the wheeled
reel carrier and the well. All parts with the roal carrier ,:'oe lashad lb

tir.lht to the side hooks.

3. .11 2" x 10" and 2" x 4" boards running trannvarsoly were
blo;:md on the side in the dirootion of the axis of t;i fuselago. Spare
1artc.t=t be carrial loose and not in carton boxes mid may be tied up in a
tarpaulin and lashed ta the side. Reafrenci is sada to .. P.G. Photograph
110. 93~35G.

B. Unloading Operations:

ls Suc ý!tj boeoqipet asnt alzd dama but lashed ;to the :ido• and tho ocutor it =y ba roovmed from, tle ror, but by

piece, as soon at the ros are ram.oved. The reel carrior fs tile bulk-
lost piece 4nd will oza out first*, Since the spre parta.!are loose and
cossimb of iadlo tubos, tuzos, ond battzriz: car. should be tiken in
handlii% thbso parts out•ide of the plane* In gerneral all of t5is equip-
ment iy be. rcnovvd in the reverse order of oapla'.z:n it.

-I C- 11



.70 73 c{ o 70 (ct rved)

1.~ropieaoa o.^ planziuig 2" x10 x 014", thu-ce pioces
2"x4"x34*ona riace 2" z 4" x 2111" approximately, ono pioce

2"x 4" z 118"0 Ono nicoc 1" X 4" X V o" nd twvo daZen tro-porny -zilz.

2. ?ajxorigiging:

Four Iangthla 1/2" plano rigging for laahlag material to
floor, oach lonrth 15 feat, tilare lengths 3/8": repo, threa foot long for
lashing tongue of reel carriar and 2 z 4's to the side hooks.

P. ~7.ights:

flsdio set SCR-610 .. ........
HadIS sot SCR-4CO& oo *0O o* 275
Radio set SCRi-194 * ***** ****

Real carrier with two reels 0 0 e 0 0 75
Spara parts ........ e .... 15.(mazimum)
Lumber. 0 .. 0. * 0 00*. 0 0 * 0

Total 0 *7ý0

~ ony apart of many other 1oadi~iga and mqay e#pr

F. Time of operatidna:

Loadiar, time *s . o .* *'4O minutos-

Unloadin~gtime . . . . . *20 minutes

X'I ICTS
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A. A~a r~z1~ ~fhck . ti nd fh :.c., '. thro ccr.,-,to rc2~

z:etz ,tore li-m 17r 0;ri2~ e-o i'~ *ny iv ez~xnda
~i Od f u: the ýtI ' I 1c carricr in this nhiil. A _-II x lj' jplank- ws.:

A.roni t1his one to 'rai side ffraire. i'oe~-ýýIcut .10" lor.F, formi an a-ngle
o: -ooi~~y4 dý-rad with t~he horizontal., Tiaeoe 2"1 x 1011 p{ACC9 ,-.are

pl:aced unde r thie axle gith] tho liab of t`-e -;%~eel azns ne bulkhea.d. Two
2"x4"bcks;er lced either' side ol the ;ahctls and t.-ro 2"1 x l01" p~iece-

blocked the iiheel3 ffrom the 1.-±cida. The tor,-c off the carrier -xm lazhcm~ to
the roof of thz a ection. The --.Aeels !-;ere i'1oc-:ed in f'ront anid re;,r
wi1th t.;ý -3ieces of 1" xc 10" x 3'2Q of 1)an!.i.r<_ ir- thec a,ýIe vras lashed to Via,

2"x 10"1 oiecsz in tile center. Tne larfe reel. ,x.s also carried or. the r'ol
carr.ie r. !iefferer~ce 14.'?j. 'Aiotograph :. 'd$whch zhio~v trhj cairrier irzstlod

.3. The reel carrier ir~ay be _.nlcadad ")Y mmc~viýc? the lah~~rnpccý .Irdl
wferi no- the trrnigj to the ý;rcure'. Rte!-e1 ame Wien -icked up C rn;- t'na aLoi~£rd

they are aiz;o lo-ered to tie grourn. it -,,,y bee rolled out fircn t her ~i plane
writh t-e bomb bay doora open. '"he olockian- am-1 vracxd frme are thien ýmmovec.

One pi,:ce olf 2 x 10 x 1~ 17eet, aorprox.

Two pieces o." 1 x 10 3n- lncheý, :tpprox,

Dvo pieces-of-2 x 4 x 30" inchoc, a -Prcx,

T-,. Pioee Of I. x 4 Y: 33 irchco

Twvo pt!Ccos 1/2"1 hempt ropý), four fuet long-.

P eel carrier withi s" rs renl.............................75 lb-.

Lmrbe r *......................................... .......... 1 1,-

Tctal. "eiL~ht.............. 90 lbs.
~.Tis =port Is onm17~ to indicate on~e rosition in whIc i'it oa

t- carried a.r'4 hti no rýýlaticn to eintir3 car,,ý' c,;,:citj cif tVe airpnrc.e

1. L.Nading Tj.-' *.................. 1/2 hour

2. Unloadinj Z'me ............. 5 ~
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MT !27

SI']o ThSTALLATION: 0;- v'!I "ErL CARrI:Fc2 AD:'

'IP•.!E--T• Il 1B-17 A IMPL, WM

A. As a result of lack bf time and the fact that the complete radio
Pets were light and easily assenble:[, it was only believed necessary to
find a method of nounting the brllky reel carrier in this ship. This was
done by removing the spare reel and pulling the carrier into the roarost
door of tha fuselage. The wheaels -ere placed on the floor next to the
bulkhead immediately in rear of the door with the tongue pointing to the
tail of the ship. The axle was lashed to two vertical structural members
and the wheels were lashed to the floor boards. The tongue was lashed to
a bulkhead to the rear. 1o blockirv 'was used for this installation.

* B. The reel carrier may be unloaded by removing the lashing ropes
and carrying it out the door in the reverse manner of emnplacing.

C. M atterials used:

Four pieces 3/1" hemp rope five feet long

D. Weights:

'Reel carrier without spare reel . 65 lbs. total

E. Time.-of .Operation:"

1.1 Time of loading...... • • • • 15 min.

"2. Time of unloadinz ...... . . 5 min.

SI

I1
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1~o orA ip~rio bytyp rquired tO M~Ve Corpa3 and :)iVI~jon
Artillery



Z1, ,t4 On I
A~z~y.5 ndin~coio -- -iniiat& tbat t.>-e 1ý j ~,'-- t:a3

Hviitzer,- the. E'- C-n, and the, 240= 11 wzi itzer fAll Corpx- ArbilL~y
arc t&oo larg-e, and' beavy to be cai-ried. in C-)h?'5, B-17'3-~n D-IsY3
Th,ýref,5re, ý,he tablas below hwav Deen propared'to. inJI cat h ih~
of' rzre aril materiel only- in lirght or ed-I= artiulor batalion3 c ro- -

ducofd strerigth." In each case on~li' tlz mini-.=m pri4mvemovers3,ir cqrntrol
aT,;Ipae1ntq and1 signa eqoi~ nsindered neceszar WQinltiata-and ~~-
tamn fire havýe been included. It 13 olbviou]3 that thES eaeetmt~ais art T.u:-

ettoconsiderable rI-vi~zion, d&eppering upon tbse =zact mis~ion, to be acý'
co-_Plished. - Dut, since the principal wei hta amt in the prlmfe =ovg
and amiunition the cýIlculatioiis on th.e n,_Lmber of' xircraft reopufred -xi11si~Ici~nt. &a~bles s11os. I. and 2, showing bat'talion '-Se ts..~t atthd

-Cetio~ IT

hetable bel=~ has been. rewaedo indi cate, Vh nrýro at <

neessary to tjnsport both dO ~~1 ~ i~t4e atUz

Table- I~to. 3.

Mh~bor eI 'airm-aft of vz.imis tryes requdrL o carry a -105 cis 155.c B attA-_ý:

lion..

PC~ertae izibrton CýL,7t a B-i.7 I Total B-!?t 1713I~
oS Aircr xt foc~r~ ying -

7 5,7 C-471 s
25% B2-1l71.4'or' B-241' 9; 23 .10 38 4?& 4,.16-'6

5ao% D-17'c orB-241&.9 14~ 48 2 2'

Note (1) Utrzin "I~bles 1 mind 2, a proportion of less th~an 5C C-471u i ilt -

not ba '-ractical because o f tibo r~ees--ity. for carr7imn- vehiclens .' tI',AIý I
cm-rTia,--i3 in JMs



V -- D

21l-rk lif-t tz3,axrd 3" T~ rývx a2ce~re conzidered.

- (I) 100 rounds per ,-n carried for the a~rtililerml.'
OUR7

(2) 1/2 un-It of' firo for all other weapons3.

(3) Anti-aircraf~t anid anti-tantc proteation azi-j no eaer.

(!)The Smfl 1, 1t Po~sible prix'a. M(.vor is desimll~o

()All aircraft to v loaded to rzd~mm -eht carrytrzG
abill~ty.

DL) iv izic =d Zorpo -1 and 11Q B3attorl ,riU not ba carri~ed.

(b) All p.ersornel, aind itwis- auch asm xmn~nt:Lo, -toolz, radios,,
MOvero mm t b a loadod into C-!471 and sone parts of t,;c heavy weaponx may

bac-rrind b-; -Via hea . bozrŽbers. 3ince a brcakImn of the preccize loading
is3 n ULthexr necesoary nor de-sirable in .thiz ca3eC, thec following- =at'lwd will be
used to calculate the number of rceosaao.-t aircraft&

(1). The C-447 wiill be asisumed to carry 6000 lbs. not loaLd;
the P--17 15000 llbs .I and tile --- 24 15000 lba. .

(2) Th. aircraft rarr3 grouned into saovral conb Inationa -of
-h1 a.nI heavy bonibers to fao-11it-ats n-valu.t~tin of various typies of

j oirric (3) -,', a-,reate carrying abilit-W of the above -ýoup is.
det,.mnc, ald 1l~jVidd 4e bttaionweight. Frcm thiAs thetoa

ntnnhc4r v2 alraraft: is recor-Jed in ~abu1.x form.

Jection,111 - Aircraft llcquirud for' 105 M. B~att"' on

+Since,~. vu'llieso 7iut be cn-rri-e,.i in. C--,7's, tlie proportimn of C-.47 Ia to
hcavy bo.:1rrs wtiUJ be dotcrmim' o'L b t;,ic ni~bcr of r.ecezisary 'ohicle3. Llsted
f2':lowv 13 a lxadaun of the- n'umicr, of aircraft necez;ary to carry a 105 MM

Diizr7alttal Ioni, ~Ina. tJla -dix~n n'inbc- of .O-471zs

"04 7 1~ z-a' Total .:ci,-ht

.L~1 0 .L.L



rTable a. 1

Table of.:aJor !I--= to ba carried by air for a 105 rnr Itacitzer Zattalion.

4r orml' 1e
-• ft.•...e (1) 11,3 :220 &900

* ~ ~ .~C _~res(1) 243 , 220 30
..,ervice Batt/-y (2) 0

eL :)"edi! etachoent (3) 12 240 2M3o

= 7,. 3 2O0 -6

iGm anrd" tripod, Zl..!0, Cl O 17 134 22,30
CA-rcles..Aim-q-, 7 60 4~2o
11h itzer; 105 ,•., *-2 12 ').50 59h4C40
Launcher, Rockct AT, M. 30 25 750
Toelscop-, B3 4 75 300

"Ouesko (4)

:T.ck" 314 T, on--4and 4 5750 23000
3icpV . 4x4()8 2325. 1eU

Trct=r- En "oeers, ClarkiC "'al? 6 3%23L
- . Trailer,, 1/4 ?j .2fheel -6550 330A2

chest "a-S . 50 50
P an~el Sats 12 .2 3C0
"adio SCR 284 , 25(,
:adioSCR603,. 1 275 250
-adio SC3 610 .10 50 5
"col MA9h I pcr 3/4 Ttruc% 4 . 89 360
Seel, DP5 . 5 165 f25. -i~!!ii:ii:t!'c. head- v etc, 140 1110
Switchboard BT71 1 72 70
Teluplions -,-- 10 83

i1cszovol., and mni3c. eLTI.p1 2=0 2000

-*•a..0 (1/2 unit/•.) ,17 cases 90 1530
£,OJa 7 e•kot :2, 3/Plaumciicr 90 7 630S.. '• •:•105 I~o-.', c ~ p oto z-ourl- 1200 51 •l2 .c v

it5. -121:-

"'atr, .2000

" :' :: • :::<1• -5



j�r� 3
- ��-*--�--*r--*-�

'The 'J-�7'z car; c�'zr'�
6ccc ic. �acha tott�1aZ

A�iti�'.., �., 630
chino GUflZ, �'1. �0 220

,�u

£ i>�taJ. 04U(JU Ji�3.

� t�c bat tf•ti� is �o�ed ?I� rcn� 1�o�titzors, �'r�m! .� ., cnd
oqu1z�ent�ei '1 'iir� 210,675 1oi�. Since 13-17's � D-21&'8 can carry 15,000
ib�. each, 15 All, be requfrcd, cnd there viill be �o�'e th�.n eno�n to oa�ry

h itz�r. r � Thus -

lo. ?-i?'c or- r

2-2h's rcquiz'ed Yeic�ht

12 HoAt�crs' 105 � 12 �hooAL (12 �3-l7'z or

carry a totaL of 180,000 ito.)

Ai�iunit±on 105 �rn 12 3120')
2J�0 1�x./tan1o

� 12 2�75

K ___-

12 2070

ir�)'4�3

13OZ�0

4.-

-127-



ba:Ur.t of tecj':irn.nt L.; :ct to '.-c czxtriod_. Tiz ca.i ba done i.3 , 1?
or 23-?4.'s azi f~l~s

-b. 171z
cm

T2r3 onmi~

1Qý7 En itzar
(lojoca lb3. yer plane)

?railers, 33CC G
1Y 4 "Ton (2/plara)

Avrera,ý LoadIng /plane 12,CcO lbs.~( 1z

svmrý- I t'"ical loa1 n.Z of a red1uced lOrm iUo.itzer Battalloxi har, been
a hogn. 1 C-4,,7 14 nd- 1" B-171's or B-2415 are required. '7he loacUinZ of a

V155.=~ Battilion would be mimilar except that. the howitze a wou~'ld rocescr±1y'
-. be carriect dizaasembled' in twro aircraft, andi the total nwmber of aircara-ft.

wvould. ba larger,.,

L S-.=



n Ijtr- (1)v

~'rx~2ttrCS 1 249 220 0cSoz ic .tcr X 2) 0

3'm amd- tripod, Cala *050 I'm 17 134 62,X

*"d.t Atc~~ ai!n :3 60 la
* t~zv ~5 L'1127295 1$~00

* ±:,Ca-o.2-1/2T., 6 6, 6 ioo60Zew~ 3/47.1 -ccrnd 4 750 .230MO

C~~TB- 1/,1 4o x*0M

S ~r1ets 50

S63275 275S.O10 50 500Re clj RLh, 1 per- 3/4 -T-truc%, 4 59 360Uc1,~ - 16502Kisc. head sets, 825 4 1s
Nittchboard 3ý) 71 14 12 7

~l ph fl 3 ~-310 
. C

iC Mt-50- hoe 1.3 M1~3c. equ~ip. Z0cC 2C00
* 57. (1/2' wr~t/,-,n) 17 caccs9013

ýo,~bo a /-i!e 90 71,"la. cm.j,1. rc,'.nd1002.1.20

hae

-129-



1 c- .1 bailci, 6 ixuckl drf-1'r.VCS 2 cci-an.Lc3 for eac baltI-r-,.
2 It i a~z~ *;.at t4;kervica batterji ~ ~~o ti,~ca~~

***~*~ ~%~* ~~2ttiij on 8 2 enlit'td, :'rim are elLi-d-atc. 201..
pcir min allwod ior =z-cc±. up:iý
Louipmnlvt h.a3 tmn rcdu.ccd to the rnini== estimmated. for sqcces~ThJ rrxo.

'rck ~ 7 4/&? x It cuii "ba zubstitut-.d for tV.13 itema to sz-7e wT.im4t butt
-o-= dra..ar puU. hi s tractor is cquippd withi dozer b' "~-.
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DEPARTMENT OF THE ARMY
U. S. ARMY ABERDEEN TEST CENTER

400 COLLERAN ROAD
ABERDEEN PROVING GROUND. MARYLAND 21005-5059

WEPLY TO
ATT•ENTION OF

STEAC-SC (25-55A) 15 JUN 1998

MEMORANDUM FOR Director, Defense Technical Information Center,
ATTN: DTIC-RSM (FOIA 98-93) (Kelly Akers),
8725 John Kingman Road, STE 0944, Fort Belvoir,

>7 VA 22060-6218

- >7 SUBJECT: FOIA Request for First Report on Determination of Possible Movement of Corps
and Division Artillery Utilizing C-47, B-17, and B-24 Air Planes (ATI 40075)

1. We have released the report to the requestor:

Mr. Ian D. W. Sutherland, First Assistant Prosecuting Attorney
Courthouse
100 Court Street
Jackson, Missouri 63755

2. Please remove the distribution limitation from the report.

3. Point of contact for this action is David A. O'Steen, (410) 278-2350.

FOR THE COMMANDER:

?JIJT H L. SHELLEYT E
__>j•irector of Services

CF:
AMSTE-TM-I (Mrs. Matthews)
Department of the Army Freedom of Information and Privacy Acts Office

(Ms. Christensen)

Pm uaon 0 RA~ewy Pawe


